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CERTIFICATION 


The Hewlett-Packard Company certifies that this instrument was thoroughly 
tested and inspected and found to meet its published specifications when it 
was shipped from the factory. The Hewlett-Packard Company further 
certifies that its calibration measurements are traceable to the U.S. National 
Bureau of Standards to the extent allowed by the Bureau’s calibration 
facility. 


WARRANTY AND ASSISTANCE 


This Hewlett-Packard product is warranted against defects in materials and 
workmanship. This warranty applies for one year from the date of delivery, 
or, in the case of certain major components listed in the manual, for the 
specified period. We will repair or replace products which prove to be 
defective during the warranty period provided ‘they are returned to 
Hewlett-Packard. No other warranty is expressed or implied. We are not 
liable for consequential damages. 


Service contracts or customer assistance agreements are available for 
Hewlett-Packard products that require maintenance and repair on-site. 


For any assistance, contact your nearest Hewlett-Packard Sales and Service 
Office. 
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AUTOMATIC PRE-SELECTOR 


This Preliminary Manual is supplied to permit earliest possible 
delivery of your instrument. The information is as complete as 
possible at this time. 


To receive your copy of the complete Operating and Service 
Manual when it is available, fill out, detach, and return the 
self-addressed card below (no postage necessary, when mailed 
in the United States). 


Type or print your full name and address in the spaces provided. 
Be sure to enter the full serial number of the instrument. The 
card will be used as a “‘window’’ address card in order to be 
sure the manual reaches the proper person. The final manual 
will not be shipped until the address card is received. 
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NOTE: See ACCESSORIES SUPPLIED in Section I for part number information. ¢ 


Figure 1-1. Model 8445B and Accessories Supplied 
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General Information 


SECTION | 
GENERAL INFORMATION 


1-1. INTRODUCTION 


1-2. This manual contains all information required 
to install, operate, test, adjust and service the 
Hewlett-Packard Model 8445B Automatic Pre- 
selector. This section covers instrument identifica- 
tion, description, options, accessories, specifica- 
tions and other basic information. 


1-3. Figure 1-1 shows the Hewlett-Packard Model 
8445B Automatic Preselector with accessories sup- 
plied. 


1-4. The various sections in this manual provide 
information as follows: 


SECTION II, INSTALLATION, | provides 
information relative to incoming inspection, 
power requirements, mounting, packing and 
shipping, etc. 


SECTION HI, OPERATION, provides infor- 
mation relative to operating the instrument. 


SECTION IV, PERFORMANCE TESTS, pro- 
vides information required to ascertain that 
the instrument is performing in accordance 
with published specifications. 


SECTION V, ADJUSTMENTS, provides infor- 
mation required to properly adjust and align 
the instrument after repairs are made. 


SECTION VI, REPLACEABLE PARTS, pro- 
vides ordering information for all replaceable 
parts and assemblies. 


SECTION VII, MANUAL CHANGES, nor- 
mally will contain no relevant information in 
the original issue of a manual. This section is 
reserved to provide back-dated and up-dated 
information in manual revisions or reprints. 


SECTION VIII, SERVICE, includes all infor- 
mation required to service the instrument. 


1-5. Packaged with this manual is an Operating 
Information Supplement. This is simply a copy of 
the first three sections of this manual. This supple- 
ment should stay with the instrument for use by 
the operator. Additional copies of both the Opera- 
ting Information supplement may be ordered 
separately through your nearest Hewlett-Packard 
office. The part number is listed on the title page 
of this manual. 


1-6. On the title page of this manual, below the 
manual part number, is a ‘“‘Microfiche”’ part num- 
ber. This number may be used to order 4 x 6-inch 
microfilm transparencies of the manual. Each 
microfiche contains up to 60 photo-duplicates of 
the manual pages. The microfiche package also 
includes the latest Manual Changes supplement as 
well as all pertinent Service Notes. 


1-7. Instrument specifications are listed in Table 
1-1. These specifications are the performance stan- 
dards, or limits against which the instrument may 
be tested. 


1-8. INSTRUMENTS COVERED BY MANUAL 
1-9. Including Option 003 Instruments 


1-10. This instrument has a two-part serial num- 
ber. The first four digits and the letter comprise 
the serial number prefix. The last five digits form 
the sequential suffix that is unique to each instru- 
ment. The contents of this manual apply directly 
to instruments having the same serial number 
prefix(es) as listed under SERIAL NUMBERS on 
the title page. 


1-11. An instrument manufactured after the print- 
ing of this manual may have a serial prefix that is 
not listed on the title page. This unlisted serial 
prefix indicates that the instrument is different 
from those documented in this manual. The man- 
ual for this instrument is supplied with a yellow 
Manual Changes supplement that contains “‘change 
information” that documents the differences. 


1-12. In addition to change information, the Man- 
ual Change supplement may contain information 
for correcting errors in the manual. To keep this 
manual as current and accurate as possible, Hew- 
lett-Packard recommends that you periodically 
request the latest Manual Changes supplement. The 
supplement for this manual is keyed to this man- 
ual’s print date and part number, both of which 
appear on the title page. Complimentary copies of 
the supplement are available from Hewlett- 
Packard. 


1-13. For information concerning a serial number 
prefix not listed on the title page or in the Manual 
Changes supplement, contact your nearest Hewlett- 
Packard office. 
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Table 1-1. 8445B Specifications 


SPECIFICATIONS 


Frequency Range: DC— 1.8 GHz Low-Pass Filter. 
1.8 — 18 GHz Tracking Filter. 


Digital Frequency Readout (Option 003): 
Resolution: 1 MHz. 
Accuracy: 0.01—1.8 GHz +6 MHz 
1.8—-18 GHz +0.2%. 


Tracking Filter 3dB Bandwidth: Typically 20—45 MHz. 


Tracking Filter Skirt Roll-off: Characteristics of a 
three-pole filter. 


Insertion Loss: 


Insertion Loss | Insertion 
Frequency | (except Opt. | Loss (Opt. 
004) 004) 


Low-pass | DC—1.8 GHz <2.5 dB 
Filter @ 2.05 GHz >50 dB 

Tracking | 1.8—12 GHz <8 dB <1 ob 
Filter 12—18 GHz <10 dB <8 dB 


*Low-Pass Filter deleted with Option 004. 


PRESELECTOR INSERTION LOSS 


LP FILTER h#———  —_—_— 


YIG FILTER 


Figure 1-2. Typical Preselector Minimum 
Insertion Loss @ 25°C 


1-14. Option 003 Instruments Only 


1-15. When an 8445B, Option 003 instrument is 
ordered, this manual, the Option 003 supplement, 
and the A7 Digital Panel Meter (HP Model 
34740A) manual are included in a binder. 


1-16. This manual provides necessary references to 
either the supplement or the A7 DPM Assembly 
(34740A) manual. The supplement includes partial 
schematics, tables, and explanations of intercon- 
nections and/or modifications made to the Digital 
Panel Meter which make it compatible to the 
8445B. 
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Input VSWR: Typically <2.0 (1.8—18 GHz). 


Out-of-Band Rejection: For YIG filter 1 GHz from 
center of passband >70 dB. 


8555A Local Oscillator Emission with Preselector: Ty- 
pically <—70 dBm over recommended operating 
ranges with Spectrum Analyzer input attenuator set 
to 0 dB. (See Table 3-1, Recommended Frequency 
Ranges and Mixing Modes.) 


Limiting Level: >+5 dBm for <1 dB signal compression. 
Burnout Level: >+20 dBm. 


Remote Function: YIG filter frequency can be set by 
externally supplied voltage. Differential input utilized 
to eliminate AC hum or other common mode signals 
which may be present on remote drive input cable. 


Sensitivity: Nominally +1 volt/GHz (with direction 
of tuning from low to high frequency). 


Differential Input Resistance: 2K ohms. 


Common Mode Rejection Ratio: 80 dB. 


Settling Time: Typically within 3 MHz of final fre- 
quency after 5 ms. 


Hysteresis: <25 MHz. 


Tuning Linearity: <<+10 MHz. 


Remote Input Connector: BNC female, outer con- 
ductor isolated. 


1-17. DESCRIPTION 


1-18. The Model 8445B Automatic Preselector is 
designed to complement the Model 8555A Spec- 
trum Analyzer RF Section. The Preselector covers 
the frequency range of 0 to 18 GHz. When used 
with the 8555A Spectrum Analyzer, the Preselec- 
tor functions to reduce or eliminate signal inter- 
modulation, and multiple and spurious responses. 
The Preselector is a fixed frequency lowpass filter 
over the 0 to 1.8 GHz frequency range and a 
voltage tuned filter, using a YIG (yttrium-iron 
-garnet) crystal as a resonant tuning circuit in the 
RF signal path, over the frequency range of 1.8 to 


Model 8445B 


18 GHz. When used with the 8555A Spectrum 
Analyzer, the YIG filter is a swept selective filter 
that tracks the frequency of the analyzer’s 
response as the analyzer sweeps across its selected 
range. The YIG filter is electronically tuned by 
sweep voltage and band code signals from the 
analyzer. In addition to its primary function as a 
Preselector, the YIG filter may be used as a 
manually or electronically tuned bandpass filter. 
The YIG filter may be tuned by external sweep 
voltage or manually tuned by front panel controls. 
A Digital Panel Meter (Option 003) normally indi- 
cates the Spectrum Analyzer center frequency. In 
remote or manual modes, the indicated frequency 
is that to which the YIG filter is tuned. 


1-19. OPTIONS 


1-20. The standard 8445B Automatic Preselector 
contains a 1.8 GHz low-pass filter, a YIG filter, and 
Type N RF filter ports. 


1-21. Option 001. The Type N filter ports are 
replaced by Precision APC-7 connectors. 


1-22. Option 002. Front panel MODE and MAN- 
UAL TUNE controls are added to the Automatic 
Preselector for manual operation. 


1-23. Option 003. Digital readout of the spectrum 
analyzer center frequency is displayed on the front 
panel. 


1-24. Option 004. The 1.8 GHz low-pass filter is 
deleted. 


General Information 


1-25. Option 005. The semi-rigid coaxial cable, HP 
11670L, normally included as an accessory, is 
deleted. 


1-26. ACCESSORIES SUPPLIED 


1-27. Table 1-2 lists the accessories supplied with 
the Preselector. The accessories supplied are for a 
standard installation which provides for the Pre- 
selector to be mounted on and joined with an 
8555A Spectrum Analyzer. This configuration al- 
lows the instruments to be either bench or rack 
mounted. A different mounting installation will 
require a different RF cable to connect between 
the Preselector output and the Spectrum Analyzer 
input. The power cable supplied with the instru- 
ment is selected at time of shipment. Selection is 
based on shipping destination. Figure 2-2 illustrates 
the different power cable connectors that are 
currently available. 


1-28. EQUIPMENT REQUIRED BUT NOT 
SUPPLIED 


1-29. The Automatic Preselector is intended for 
use with the 8555A Spectrum Analyzer System. 
This includes an 8555A RF Section, an 8552 series 
IF Section, and a 140 or 141 series Display 
Section. 


1-30. EQUIPMENT AVAILABLE 
1-81. RF Interconnect cables for use with the 


Preselector are shown in Figure 1-3 and listed in 
Table 1-3. 


Table 1-2. Accessories Supplied 


* 


Line Power Cable 
RF Interconnect Cable 


670 


08445-60007 Interconnect Cable 


2110-0012 


Fuse 


5060-8739 Rack Mounting Kit 


5060-8543 Joining Bracket Kit 


*See paragraph 2-10 and Figure 2-2. 


**See paragraph 1-27 and Figure 1-3; item not supplied with Option 005. 


7-1/2 feet, 3-wire AC Line Cord 

Rigid Coaxial Cable. Connects Preselector RF 
output to Spectrum Analyzer RF Input. Type 
N connectors. 

20-inch Control Cable, interconnects Preselector 
with Spectrum Analyzer. 


0.5A — 220/240 Vac 


Hardware and parts for mounting Preselector in 
19-inch rack. 


Hardware and parts for strapping Preselector to 
Spectrum Analyzer. 
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1-32. WARRANTY 


1-33. The 8445B Automatic Preselector is war- 
ranted and certified as indicated on the inner front 
cover of this manual. For further information, 


contact the nearest Hewlett-Packard office; addres- 
ses are provided on the last page and rear cover of 
this manual. 
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1-34. RECOMMENDED TEST EQUIPMENT 


1-35. Table 1-4 lists the test equipment and 
accessories required to check, adjust and repair the 
Preselector. If substitute equipment is used it 
must meet the Minimum Specifications listed in 
Table 1-4. 


Figure 1-3. RF Interconnect Cable 


Table 1-3. RF Interconnect Cables 


11670C 


11670D 


11670G 


11670H 


11670L* 


11670M** 


**Cable supplied with Option 001 instruments. 
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j : ; Dim an ygne 
Part No. 
Connector Type Mounting Configuration (Inches) 


Preselector above Spectrum Analyzer 
Preselector above Spectrum Analyzer 


Preselector above Spectrum Analyzer — 
Rack mounted 


Preselector above Spectrum Analyzer — 
Rack mounted 


Preselector above Spectrum Analyzer — 
Joining Bracket Kit 


Preselector above Spectrum Analyzer — 
Joining Bracket Kit 


*Cable normally supplied - delete with Option 005 instruments. 
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Frequency Comb 
Generator 


Signal Generator 


Sweep Oscillator 


Digital Voltmeter 


Oscilloscope 


Power Meter 


Power Supply 
Dual DC 


DC Volt-Ohm- 
Ammeter 


General Information 


Table 1-4. Test Equipment and Accessories (1 of 2) 


Minimum Specifications Suggested Model 


Frequency markers spaced 1, 10, 100 MHz apart; 


usable to 8 GHz 
Frequency Accuracy: +0.01% 
Output Amplitude: >— 40 dBm to 2 GHz 


Frequency Range: 1.8 — 4.0 GHz 
Frequency Accuracy: +1% 
Output Amplitude: > +5 dBm 
Output Impedance: 50 ohms 


Frequency Range: 2.0 — 18 GHz 
Output Amplitude: > —5 dBm 
Output Impedance: 50 ohms 


Voltage Accuracy: +0.01% of reading +0.01%. 


of range 
Resolution: +1 mV @ 10 volts 
Overrange: 50% 
Input Impedance: 10 megohms 
Polarity: Automatic Indication 


Frequency Range: dc to 50 MHz 
Time Base: 1 yus/div to 10 ms/div 
Time Base Accuracy: +3% 

Dual Channel, Alternate Operation 
AC or de Coupling 

External Sweep Mode 

Voltage Accuracy: +3% 
Sensitivity: 0.005 V/div 


Frequency Range: 0.01—18.0 GHz 
Accuracy: +1% 
Power Range: —20 to +10 dBm 


Output Voltage: Variable, 0 — 20 Vdc 
Output Current: 0—300 mA 

Meter Accuracy: 3% 

Control: Fine adjustment 


Voltmeter 
Voltage Range: 1 mV — 300 V 
Accuracy: +1% 
Input Resistance: 10 megohms 
Ammeter 
Current Range: 1 uA—1A 
Accuracy: +2% 
Ohmmeter 
Resistance range: 1 ohm — 100 megohm 
Accuracy: +5% reading at center scale 


HP 8406A Comb 
Generator 


HP 8616A/B Signal 
Generator 


HP 8690B Sweep Oscil- 
lator with 
8692B RF Unit 
8693B RF Unit 
8694B RF Unit 
8695A RF Unit 


HP 3480B Digital 
Multimeter with 
HP 3484A Multi- 
Function Unit 


HP 180A with HP 1801A 
Vertical Amplifier and 
HP 1821A Horizontal 
Amplifier 

HP 10004 10:1 Divider 
Probes (2) 


HP 432A Power Meter 
with HP 8478B 
Thermistor Mount 


HP 6205B Power Supply 


HP 412A Volt Ohm- 
Ammeter 


*A = Adjustments; T = Troubleshooting; P = Performance 
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Spectrum Analyzer 


AC Voltmeter 


Variable Voltage 
Transformer 


Coaxial Cable 


Frequency Meter 


Swept Frequency 
Indicator 


Directional 
Coupler (2 each) 


10 dB Coaxial 
Attenuator 


Crystal Detector 


Crystal Detector 
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Table 1-4. Test Equipment and Accessories (2 of 2) 


Minimum Specifications Suggested Model cE 


Frequency Range: 0.01 — 18 GHz 
Frequency Response: < + 2.0 dB 


Voltage Accuracy: +3% of full scale 
Voltage Range: 300 V full scale 
Input Impedance: 10 megohms 


Voltage Range: 102 — 127 Vac 


Male BNC Connectors, 44 inches long with alligator 
clips 


Frequency Range: 2 — 18 GHz 
Overall Accuracy: 0.2% 


Sensitivity: 5 dB/div 

Blanking: 0 —5 V gate 

Vertical Input Impedance: 75K ohms 
Frequency Range: Usable from 2 — 18 GHz 
Frequency Range: DC — 18 GHz 


Frequency Range: 1.8 — 18 GHz 


Frequency Range: Usable to 18 GHz 


HP 8555A Spectrum 
Analyzer with HP 

8552 IF Section and 

HP 141T Display Section 


HP 410C Multifunction 
Voltmeter 


General Radio WOMT3A 
or Superior Electric UCiIM 


HP 10501A Cable Assy 
w/alligator clips 


HP 536A/537A/P532A 
Frequency Meters 


HP 1416A Swept Fre- 
quency Indicator 


HP 779D Directional 
Coupler 


HP 8491B Coaxial 
Attenuator , Option 010 


HP 8470A Crystal 
Detector 


HP 423A Crystal 
Detector 


*A = Adjustments; T = Troubleshooting; P = Performance 
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Installation 


SECTION II 
INSTALLATION 


2-1. INTRODUCTION 


2-2. This section includes information on the 
initial inspection, preparation for use, and storage/ 
shipment instructions for the HP Model 8445B. 


2-3. INITIAL INSPECTION 


2-4. Inspect the shipping container for damage. If 
the shipping container or cushioning material is 
damaged it should be kept until the contents of the 
shipment have been checked for completeness and 
the instrument has been checked mechanically and 
electrically. The contents of the shipment should 
be as shown in Figure 1-1, and procedures for 
checking electrical performance are given in Sec- 
tion IV. If the contents are incomplete, if there is 
mechanical damage or defect, or if the instrument 
does not pass the electrical performance test, 
notify the nearest Hewlett-Packard office. If the 
shipping container is damaged, or the cushioning 
material shows signs of stress, notify the carrier as 
well as the Hewlett-Packard office. Keep the ship- 
ping materials for carrier’s inspection. The HP 


office will arrange for repair or replacement with- 
out waiting for claim settlement. 


2-5. PREPARATION FOR USE 
2-6. Power Requirements 


2-7. The 8445B requires a power source of 100, 
120, 220, or 240 Vac +5%-10%, 48 to 440 Hz 
single phase. Power consumption is less than 110 
volt-amperes. 


2-8. Line Voltage Selection 


2:9. Figure 2-1 provides instructions for line volt- 
age and fuse selection. A set of fuses is supplied 
with the instrument. See ACCESSORIES SUP- 
PLIED in Section I. 


CAUTION 


To prevent damage to the instrument, 
make the line voltage selection before 
connecting line-power. 


SELECTION OF OPERATING VOLTAGE 


1. Open cover door, pull the FUSE PULL lever and rotate to 
left. Remove the fuse. 


2. Remove the Line Voltage Selection Card. Position the card so 
the line voltage appears at top-left corner. Push the card firmly 
into the slot. 


3. Rotate the FUSE PULL lever to it’s normal position. Insert a 
fuse of the correct value in the holder. Close the cover door. 


Figure 2-1. Line Voltage Selection 
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Installation 


2-10. Power Cable 


2-11. In accordance with international safety stan- 
dards this instrument is equipped with a three-wire 
power cable. When connected to an appropriate 
power line outlet, this cable grounds the instru- 
ment cabinet. Figure 2-2 shows the styles of mains 
plugs available on power cables supplied with HP 
instruments. The numbers under the plug sil- 
houettes are part numbers for complete power 


cables. 
WARNING 


The protection provided by grounding the 
instrument cabinet may be lost if any 
power cable other than the 3-pronged type 
is used to couple the ac line voltage to 
the instrument. 


8120-1378 8120-1351 


8120-1369 


8120-1689 


Figure 2-2. Power Cable HP Part Numbers 
Versus Mains Plugs Available 


2-12. Operating Environment 


2-13. The operating environment should be within 
the following limitations: 


Teniperabure M4 450) ee ee 0 to 55°C 
FRnIGIby too ae tenes <95% relative 
INTEMUGE 2 Pita on ae eee <15,000 feet 


2-14. A forced-air cooling system is used to main- 
tain required operating temperatures within the 
instrument. The air intake and filter are located on 
the rear of the instrument; warm air is exhausted 
through the side panel perforations. When operat- 
ing the instrument, choose a location which pro- 
vides at least three inches of clearance around the 
rear and sides. 
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2-15. Installation Instructions 


2-16. When used with the Spectrum Analyzer, the 
Preselector should be both mechanically and elec- 
trically connected to the Spectrum Analyzer. The 
preferred mounting configuration is with the Pre- 
selector mounted on top of and secured to the 
Spectrum Analyzer. A joining bracket kit is sup- 
plied to secure the Preselector to the analyzer. A 
rigid coaxial cable (for the preferred mounting 
configuration) is supplied to connect the OUTPUT 
on the Preselector to the INPUT connector of the 
Spectrum Analyzer. For mounting installations 
other than the preferred configuration refer to 
Table 1-3 for cable information. 


2-17. Bench Operation 


2-18. The instrument cabinet has plastic feet and a 
foldaway tilt stand for convenience in bench opera- 
tion. The tilt stand raises the front of the instru- 
ment for easier viewing of the control panel, and 
the plastic feet are shaped to make full-width 
modular instruments self-aligning when stacked. 


2-19. Rack Mounting 


2-20. This instrument is supplied with a rack 
mounting kit. This rack mounting kit contains all 
the necessary hardware and installation instru- 
ctions for preparing the instrument to be mounted 
on a rack of 19-inch spacing. The same installation 
instructions are given in Figure 2-3. 


TILT STAND 


FOOT RELEASE 
BUTTON 


LARGER 


TRIM STRIP 
(ADHESIVE BACKED) 


FILLER STRIP 
BOTTOM COVER 


INSTRUCTIONS 


1. REMOVE TILT STAND, PLASTIC FEET 
AND TRIM STRIPS. 


2. ATTACH FILLER STRIP AND RACK 
MOUNTING FLANGES, KEEPING LARGE 
NOTCH ON FLANGES TO INSTRUMENT 
BOTTOM. 


Figure 2-3. Preparation for 
Rack Mounting 
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2-21. MODIFICATIONS REQUIRED 
2-22. Display Sections 


2-23. HP Model 140T Display Sections (serial prefix 
1105A and below), HP Model 141T Display Sec- 
tions, (serial prefix 1047A and below), all HP Model 
140S/141S Display Sections and all HP Model 
140-series Oscilloscope Mainframes require modi- 
fication for Preselector compatibility. (Refer to 
Table 2-1.) The modification consists of adding a 
cable assembly to the Display Section. This cable 
connects between the Auxiliary ““B” output connec- 
tor on the rear panel of the 8555A RF Section and 
the rear panel of the Display Section. 


2-24. 8555A RF Section 


2-25. Spectrum Analyzer RF Sections with Serial 
Prefixes 1232A and below must be modified per 
Service Note 8555A-1 for compatibility with 8445B 
Option 008 instruments. 


2-26. STORAGE AND SHIPMENT 
2-27. Environment 


2-28. The instrument should be stored in a clean, 
dry environment. The following environmental 
limitations apply to both storage and shipment: 


MeInperauires oo... ec0s.. —40 to +75 C 
EIUEARICIIEN, aan iate we ha <95% relative 
POMGECUIOG eters eater eee es Ss <25,000 feet 


Installation 


2-29. Packaging 


2-30. Original Packaging. Containers and materials 
identical to those used in factory packaging are 
available through Hewlett-Packard offices. If the 
instrument is being returned to Hewlett-Packard for 
servicing, attach a tag indicating the type of service 
required, return address, model number, and full 
serial number. Also, mark the container FRAGILE 
to assure careful handling. In any correspondence, 
refer to the instrument by model number and full 
serial number. 


2-31. Other Packaging. The following general in- 
structions should be used for repackaging with 
commercially available materials: 


a. Wrap the instrument in heavy paper or 
plastic. (If shipping to a Hewlett-Packard office or 
service center, attach a tag indicating the type of 
service required, return address, model number, 
and full serial number.) 


b. Use a strong shipping container. A dou- 
ble-wall carton made of 350-pound test material is 
adequate. 


c. Use enough shock-absorbing material (3- 
to 4-inch layer) around all sides of the instrument 
to provide firm cushion and prevent movement 
inside the container. Protect the control panel with 
cardboard. 


d. Seal the shipping container securely. 


e. Mark the shipping container FRAGILE to 
assure careful handling. 


Table 2-1. Modification of Display Sections for Preselector Compatibility 


HP Part Number 


00140-69505 


00140-69504 


Modification Kit DISPLAY SECTION 
HP Model Number Serial Prefix 


140T 
141T 


140S/1418 
(Option TG-1) 


140S/1418S 
(Except Option TG-1 Instruments) 


1105A and below 


1047A and below 


All 


2-3/2-4 
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SECTION Ill 
OPERATION 


3-1. INTRODUCTION 


3-2. This section provides complete operating 
instructions for the HP 8445B Automatic Pre- 
selector. Front and rear panel controls, connectors 
and indicators are identified and described in 
Figures 3-1 and 3-2. Operational adjustments are 
detailed in Figures 3-3 and 3-4, Additional operat- 
ing information is contained in Figures 3-5 through 
3-7. 


3-3. PANEL FEATURES 


3-4. Front and rear panel features of the 8445B 
Automatic Preselector are described in Figures 3-1 
and 3-2. Front and rear panel views of the Pre- 
selector connected to the HP 8555A/8552B/141T 
Spectrum Analyzer are shown in Figures 3-3 and 
3-4. For a detailed description of the Spectrum 
Analyzer controls and indicators refer to the 
appropriate operating and service manuals for 
those instruments. Interconnection wiring between 
the Preselector and the Spectrum Analyzer is con- 
tained in Section VIII of this manual. 


3-5. OPERATOR’S CHECKS 


3-6. Upon receipt of the instrument, or when the 
Preselector is to be used with a different analyzer, 
perform the operational adjustment procedures 
listed in Figure 3-4. This procedure corrects for 
minor differences between the Preselector and the 
Spectrum Analyzer. 


3-7. OPERATING INSTRUCTIONS 


3-8. General operating instructions are contained 
in Figures 3-3 and 3-4. These instructions will 
familiarize the operator with basic operating func- 
tions of the Preselector in use with the Spectrum 
Analyzer. Additional operating techniques and 
information are contained in Figures 3-5 through 
3-7. 


3-9. SPECTRUM ANALYZER PRESELECTION 


38-10. The 8555A Spectrum Analyzer RF Section 
has a 2.05 to 4.1 GHz local oscillator and a 2050 
or 550 MHz first IF. The analyzer responds to 
signals within the 10 MHz to 18 GHz range when 
using internal mixing. In some cases the open front 
end, and harmonic mixing of the analyzer, present 
problems of signal interpretation. The Preselector 
is used to eliminate unwanted responses on the 


CRT display. The Preselector uses a low-pass filter 
over the frequency range of dc to 1.8 GHz and a 
YIG filter as a microwave resonator in the RF signal 
path over the frequency range of 1.8 to 18 GHz. 
The YIG filter is electronically tuned to track a 
selected analyzer RF tuning response, virtually 
eliminating multiple image and spurious responses. 


CAUTION 


Installation of a coaxial attenuator or a 
coaxial isolator at the Preselector INPUT 
is recommended when operating with sig- 
nal sources that are not capable of absorb- 
ing their own reflected power. Signals 
outside the passband of the Preselector 
are reflected back to the source. 


3-11. Multiple responses occur when the local 
oscillator harmonics cause more than one display 
for a single input frequency. For example, when a 
9.5 GHz signal is fed to the analyzer RF INPUT, 
responses due to the 2+, 3—, 4—, and 5— mixing 
modes appear on the display (see Figure 3-6). 
Follow the signal frequency line for 9.5 GHz across 
the figure noting the intersections with solid lines 
representing mixing modes. The Preselector tracks 
the selected mixing mode so that responses from 
other mixing modes are not present on the display. 


3-12. When the analyzer local oscillator is tuned to 
3 GHz (2050 MHz ist IF), image responses may 
occur at different frequencies. (Refer to Figure 
3-6.) Follow the 3 GHz local oscillator line up the 
figure noting the intersections with solid lines 
representing mixing modes. Each of these signals 
appear at the same place on the display, and are 
products of the different mixing modes. The Pre- 
selector eliminates images by allowing only 
selected frequency bands to enter the analyzer’s 
RF INPUT, and allowing only one mixing mode to 
be used at one time. 


3-13. Spurious signal responses are caused when 
strong signals enter the RF INPUT of the analyzer, 
and are of sufficient amplitude to cause inter- 
modulation products. The narrow bandwidth of 
the Preselector tuning response (830 MHz nominal) 
acts to eliminate spurious signal responses on the 
display. Signals that are farther apart than the 
Preselector bandwidth cannot appear in the analy- 
zer input at the same time. 
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FRONT PANEL FEATURES 


84458 AUTOMATIC PRESELECIOR 
HEWLETT-PACKARO 


} 

CENTER FREQUENCY lata 
ne 
i a8 § 


PRESELECTOR INSERTION LOSS 


LINE — ON/OFF. Controls primary power. Light 
glows when switch is energized. Type A1H bulb. 


PRESELECTOR INSERTION LOSS Chart. In- 
dicates insertion loss versus frequency. Calibration 
chart extrapolated from point-to-point measure- 
ments of Yig filter insertion loss. FREQ OFFSET 
control adjusted for minimum insertion loss at 
each test point. During power level measurement, 
Spectrum Analyzer LOG REF LEVEL Vernier 
control may be adjusted to compensate for the 
indicated insertion loss. 


TRACKING. Adjusts Yig driver gain to match 
linear current-frequency curve of Yig filter. Ad- 
justed during operational adjustments at a fre- 
quency of 8 GHz. Adjustment required to match 
tuning of Preselector with tuning of Spectrum 
Analyzer. Interacts with FREQ OFFSET adjust- 
ment. (See Figure 3-4, Operational Adjustments, 
1.8 to 18 GHz.) 


MANUAL TUNE COARSE — Option 002 instru- 
ments. Manual Yig filter frequency tune control. 
Sets Yig filter center frequency in manual operat- 
ing mode. 


MANUAL TUNE FINE — Option 002 instru- 
ments. Fine tune control for Yig filter frequency 
in manual operating mode. 


MODE — Option 002 instruments. Selects Pre- 
selector mode of operation. MANUAL — Yig filter 


FREGPOFFSET 


TRACKING 


tuned by front panel controls. AUTO — Low-pass 
filter and/or Yig filter selected by control signals 
from analyzer RF Section. Yig frequency tuned by 
signal from RF Section. REMOTE — Yig filter 
tuned by input voltage to BNC connector on rear 
panel. LOW-PASS (except Option 004) — Selects 
1.8 GHz low-pass filter. Inhibits Spectrum Anal- 
yzer control of Preselector. 


a INPUT. Type N coaxial connector normally pro- 
vided. Option 001 instruments supplied with 
APC-7 connectors. 


OUTPUT. Type N coaxial connector normally 
provided. Option 001 instruments supplied with 
APC-7 connector. See Table 1-3 for optional rigid 
coaxial interconnect cables. 


FREQ OFFSET. Adjusts Yig driver to compen- 
sate for offset in Yig filter tuning due to residual 
magnetism in core structure. Adjusted to center 
the Yig filter at 2.0 GHz for wide range tracking. 
Adjusted for minimum filter insertion loss during 
power level measurements. (See Figure 3-4, Opera- 
tional Adjustments, 1.8 to 18 GHz.) 


DIGITAL PANEL METER Frequency Readout — 
Option 003 Instruments. Indicates center fre- 
quency of the Yig filter passband in Manual or 
Remote Mode. In Automatic Mode, indicates 
center frequency of 8555A Spectrum Analyzer, 
reads zero above 18 GHz or in LOW-PASS Mode. 


Figure 3-1. Front Panel Controls, Connectors and Indicators 
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Operation 


REAR PANEL FEATURES 


SPECTRUM ANALYZER 


ag Air Intake. Maintain at least 3-inch clearance from 


surrounding objects. 


Power Module Assembly. 100, 120, 220 and 240 
Vac +5%, —10%; 48 to 440 Hz 100 VA max. 


Line Input. Connects to external ac power supply. 


Line Voltage Selector Card. Printed circuit board 
used to match the available line voltage to the 
transformer primary. 


Fuse extractor and selector lock. Prevents line 
voltage selector card from being removed until 
fuse is extracted. 


Line Input Fuse. Rating of fuse to be used is 
marked on rear panel near the Power Module 
Assembly. 


TUNING CONTROL-REMOTE. Input for remote 
tuning voltage to Yig filter. Enabled when Spec- 
trum Analyzer is not operating (power off), when 
interconnect cable is disconnected or (on Option 
002) when the mode switch is set to REMOTE. 
Type BNC connector. Yig filter frequency to 
voltage ratio: 1.0 GHz/Volt. 


TUNING CONTROL — SPECTRUM ANALYZER 
Input. Input control voltage (for selection of Yig 
or low-pass filter), Yig tuning voltage and band 
code information. Disconnect input cable when - 
using REMOTE input to tune Yig filter. 


Figure 3-2. Rear Panel Controls, Connectors and Indicators 
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OPERATIONAL ADJUSTMENTS 


BANOWIDTN BE UBT AEE 
weak kTIENUATION 


"BS528 SPECTRUM ANALYZER-IF SECTION 
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ee8 ORRIN. 
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Figure 3-3. Operational Adjustments, Low-Pass Filter Operation, 10 MHz to 1.8 GHz (1 of 2) 
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Operation 


OPERATIONAL ADJUSTMENTS 


. Check that the Line Voltage Selection Card is 
positioned to correspond to the available line 
voltage. Refer to the information on Line Voltage 
Selection in Section II. 


. Connect interconnect cable between AUX B output 
on Spectrum Analyzer Display Section and TUN- 
ING CONTROL — SPECTRUM ANALYZER input 
on Preselector. ‘ 


. Connect Preselector and Spectrum Analyzer to line 
voltage source and apply power. 


. Perform Spectrum Analyzer Operational Adjust- 
ments in Section III of Spectrum Analyzer RF 
Section 8555A Operating and Service Manual. 


NOTE 


Automatic Preselector Option 004 does not 
have low-pass filter installed. (Refer to Figure 
3-4.) 


. Set analyzer LOG/LINEAR switch to LINEAR and 
rotate LOG REF LEVEL control until 1 mV/DIV is 
matched with the lighted index lamp. 


. Connect Analyzer CAL OUTPUT to INPUT of 
Preselector. 


. Connect rigid coaxial cable between Preselector 
OUTPUT and Analyzer INPUT. 


. Note and record low-pass filter insertion loss at 30 
MHz. From the LIN 7 to 5 line equals approx- 
imately 3 dB. Low-pass filter insertion loss should 
be <1 dB. 


. Remove rigid coaxial cable connecting Preselector 
OUTPUT to Analyzer INPUT. 


. Set Analyzer INPUT ATTENUATION to 40 dB. 


. Set Analyzer LOG/LINEAR control to LOG. 


. Rotate LOG REF LEVEL control to (+) 10 dBm. 


13. Set SCAN WIDTH PER DIVISION to 10 MHz and 


set FREQUENCY control to position cursor at 1.5 
GHz on Frequency Scale. 


. With INPUT ATTENUATION at 40 dB, connect 


Analyzer SECOND LO OUTPUT to INPUT. 


. Center 1.5 GHz LO signal on CRT display. Reduce 


SCAN WIDTH PER DIVISION to 0.2 MHz, keeping 
signal centered on CRT with FREQUENCY control. 


. Rotate LOG REF LEVEL control fully counter- 


clockwise. 


. Set LOG/LINEAR switch to LINEAR and adjust 


LINEAR SENSITIVITY controls for a 7.1 division 
display of the 1.5 GHz signal. 


. Disconnect cable at Analyzer INPUT and couple to 


INPUT connector on Preselector. 


. Connect rigid coaxial cable between Preselector 


OUTPUT and Analyzer INPUT. 


. Note and record low-pass filter insertion loss at 1.5 


GHz. From the LIN 7 to 5 line equals approximately 
3 dB. 1.5 GHz low-pass filter insertion loss < 2.5 dB. 


. Set LOG/LINEAR switch to LOG. Set LOG REF 


LEVEL Vernier control to compensate for the 
amount of insertion loss indicated in step 20. 


. The Preselector and Analyzer are now calibrated at 


1.5 GHz. 


. Remove cable between Preselector INPUT and 


Analyzer SECOND LO OUTPUT. 


. Install 50 ohm termination on SECOND LO OUT- 


PUT connector. 


. Connect signal (10 MHz to 1.8 GHz) under investi- 


gation to INPUT connector of Preselector. 


. Set LOG REF LEVEL vernier control to compen- 


sate for insertion loss using data obtained in steps 8 
or 20 above or the data on the PRESELECTOR 
INSERTION LOSS chart. 


Figure 3-3. Operational Adjustments, Low-Pass Filter Operation, 10 MHz to 1.8 GHz (2 of 2) 


3-5 


Operation Model 8445B 
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Figure 3-4. Operational Adjustments, 1.8 to 18 GHz (1 of 2) 
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Operation 


OPERATIONAL ADJUSTMENTS 


. Check that the Line Voltage Selection Card is 
positioned to correspond to the available line 
voltage. Refer to information on Line Voltage 
Selection in Section II. 


. Connect interconnect cable between AUX B output 
on Spectrum Analyzer Display Section and TUN- 
ING CONTROL — SPECTRUM ANALYZER input 
on Preselector. 


. Connect Preselector and Spectrum Analyzer to line 
voltage source and apply power. 


. Perform Spectrum Analyzer Operational Adjust- 
ments in Section III of Spectrum Analyzer RF 
Section 8555A Operating and Service Manual. 


. Connect rigid coaxial cable between Preselector 
OUTPUT and RF Section INPUT. 


. Set LOG REF LEVEL to 0 dBm. 
. Set SCAN WIDTH PER DIVISION to 10 MHz. 


. Connect a —30 dBm 2.0 GHz signal to INPUT 
Connector on Preselector. 


. Select n=1—* Frequency BAND and tune Analyzer 
FREQUENCY control to center the 2.0 GHz signal 
on CRT display. 


. Reduce SCAN WIDTH PER DIVISION to 0.5 MHz 


keeping signal centered on display with FRE- 
QUENCY control. 


. Reduce SCAN WIDTH PER DIVISION to 100 kHz; 
center signal on display with FINE TUNE control. 


. Set LOG/LINEAR switch to LINEAR and LINEAR 
SENSITIVITY control to 1 mV/DIV. 


. Adjust Preselector FREQ OFFSET control to 


center Yig filter passband on the 2 GHz signal. 


. Set Analyzer LOG/LINEAR control to LOG. 
. Rotate LOG REF LEVEL control to —30 dBm. 


. Adjust LOG REF LEVEL Vernier control to 


position signal peak on LOG REF LEVEL graticule 
line. 


. Connect a —30 dBm 8.0 GHz signal to INPUT 


Connector on Preselector. 


. Select n=2+ Frequency BAND on Analyzer, set 


SCAN WIDTH PER DIVISION to 10 MHz, and tune 
FREQUENCY control to center the 8.0 GHz signal 
on CRT display. 


. Reduce SCAN WIDTH PER DIVISION to 0.5 MHz 


keeping signal centered on display with FRE- 
QUENCY control. 


. Reduce SCAN WIDTH PER DIVISION to 100 kHz; 


center signal on display with FINE TUNE control. 


. Set LOG/LINEAR switch to LINEAR and LINEAR 


SENSITIVITY control to 1mV/DIV. 


. Adjust Preselector TRACKING control to maxi- 


mize signal on CRT display. 


. If signal is already at maximum, no further adjust- 


ment of FREQ OFFSET or TRACKING is required. 


. If signal was not at maximum, repeat steps 7 


through 22 until a setting is found which satisfies 
requirements of steps 13 and 22. 


Incorrect tracking of preselector to the Spectrum Analyzer may be due to aging or 
misadjustment of the 8555A Yig Driver Assembly. Follow the directions given in Section V of 
the 8555A Operating and Service Manual under Yig Driver Adjustments. 


Figure 3-4. Operational Adjustments, 1.8 to 18 GHz (2 of 2) 
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REMOTE OPERATION 


SIGNAL SOURCE 
1.8-18 GHz 


DC POWER SUPPLY 


fe 7 
1 REMOTE ! 
u a 


. Check that the Line Voltage Selection Card is 


positioned to correspond to the available line 
voltage. Refer to the information on Line Voltage 
Selection in Section II. 


. For instruments without front panel controls dis- 


connect interconnect cable between AUX B output 
on Spectrum Analyzer Display Section and TUN- 
ING CONTROL — SPECTRUM ANALYZER input 
on Preselector. 


. For instruments with front panel controls, set 


MODE switch to REMOTE. Interconnect cabie may 
be installed or removed. 


. Connect Preselector to line voltage source and apply 


power. 


. Connect a variable 0 to +20 volt de voltage source 


through a coaxial cable with a BNC connector to the 
REMOTE input on the Preselector. Connect the 


POWER METER 


negative side of the power source to the coaxial 
shield and the positive side to the center conductor. 


. The REMOTE-input voltage-to-frequency ratio of 


+1 volt/GHz is affected by the position of the FREQ 
OFFSET and TRACKING controls. For optimum 
remote operation, perform Yig Driver Adjustments 
in Section V. 


. Adjust voltage source to tune Yig filter to frequency 


of interest. The bandpass of the Yig filter (typically 
20 to 45 MHz) requires a source with a fine voltage 
adjustment to center filter bandpass at the fre- 
quency of interest. 


. Connect signal source to the INPUT port. The Yig 


filter OUTPUT may be connected to an analyzer or 
power meter. 


. Fine tune the input dc voltage source to peak the 


Yig filter for maximum output. 


Figure 3-5. YIG Filter Remote Operation, 1.8 to 18 GHz 
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3-14. PRESELECTOR BANDWIDTH 


3-15. The Yig filter has a 3 dB bandwidth that is 
typically 20 to 45 MHz. (See Figure 3-7.) For 
wideband frequency tracking, the FREQ OFFSET 
control should be adjusted at a frequency of 
approximately 2 GHz. For narrow band tracking 
with minimum filter insertion loss, the FREQ 
OFFSET control should be adjusted at the fre- 
quency of interest for maximum output level. 


NOTE 


Measurement conditions for Figure 3-7. 
Analyzer bandwidth 300 kHz, 10 dB log. 
Preselector fixed-tuned to frequency indi- 
cated. Input signal tuned through pass- 
band. 


3-16. RECOMMENDED FREQUENCY RANGES 


3-17. Table 3-1 lists the reeommended frequency 
ranges for operation of the Preselector with the 
Spectrum Analyzer. Analyzer responses, tracked 
by the Preselector, overlap at the edges of different 
frequency bands. Note the intersection of the n=1+ 
and n=3— responses at 4.1 GHz in Figure 3-6. 
Signals near the intersection points can appear in 
the passband of the Preselector from both mixing 
modes. 


3-18. PRESELECTOR TRACKING WITH SPEC- 
TRUM ANALYZER 


3-19. The Preselector tracking with the Spectrum 
Analyzer is governed by the linearity of the 
8555A’s Yig Drive sweep voltage versus the first 
LO frequency. The inability of the Preselector to 
track the Spectrum Analyzer frequency may be 
due to aging or misadjustment of the 8555A Yig 
Driver Assembly components. Perform the 8555A 
Yig Driver Adjustment procedure which is found in 
Section V of the 8555A Operating and Service 
Manual. 


3-20. PRESELECTOR TRACKING REMOTE/ 
MANUAL OPERATION 


3-21. Preselector tracking in both REMOTE and 
MANUAL operating modes is affected by the front 
panel FREQ OFFSET and TRACKING controls. 
Adjustment of these controls changes the accuracy 
of the +1 V/GHz remote tuning and the dial 
accuracy of the manual controls. To adjust FREQ 
OFFSET and TRACKING controls for REMOTE 
or MANUAL operation perform the Yig Driver 
Adjustments in Section V of this manual. 


Operation 


SIGNAL FREQUENCY GHz 


LOW PASS FILTER 


LOCAL OSCILLATOR (LO) FREQUENCY 


—= Responses tracked by Preselector. 


** No scale provided internal mixing on 
n=5+ and n=6+ modes. 


© ___Image responses without Preselector. 


Multiple responses without Preselector. 


Figure 3-6. Spectrum Analyzer Tuning Curves 


and Responses 


Operation 


Model 8445B 


Table 3-1. Recommended Frequency Ranges and Mixing Modes 


Recommended 


Signal : 
Harmonic 


Frequency GHz 


Figure 8-7. Typical Yig Filter Passband 
at 4 GHz, 10 MHz/DIV Display 


NOTE 


Adjustment of the 8445B YIG Driver 
Circuits must be done by following the 
YIG Driver Adjustment Procedure in Sec- 
tion V. 


3-22. OPERATOR’S MAINTENANCE 


3-23. Operator’s Maintenance involves changing or 
replacing fuses, cleaning the air filter, and replacing 
a defective LINE switch lamp. Removing the air 
filter requires use of a Pozidriv screwdriver; all 
other operations do not require tools. 
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Analyzer Scan Time < 10 ms/DIV 


Frequency Range GHz 


Analyzer 


Analyzer 
IF Frequency MHz 


O00 2.05 
IDO = ero 
2.60 — 4165 
2.007— 6.15 
AAD 615 
4.13 —10.25 
Gilt = 10,25 
G9 — 4 aon 
8.23 — 14.35 


10.29 — 18.00 


3-24. Fuses 


3-25. The primary power fuse is found within the 
A6 assembly on the rear panel of the 8445B. A 
fuse change may be necessary when the instrument 
is moved to a location with a different ac line 
voltage or when the fuse has burned out. Steps one 
and three of Figure 2-1 show how the fuse is 
changed: or replaced. 


3-26. The fuses, F1, may be ordered under HP part 
numbers 2110-0001, (1/16A, 220—240 Vac), and 
2110-0027, (1/8A 100—120 Vac). 


3-27. Air Filter 


3-28. The air filter should be cleaned periodically. 
It is recommended that it be checked every three 
months and, if necessary, washed in warm water 
and a detergent. After washing allow the filter to 
dry for a few minutes before reinstallation. 


3-29. Fan 


3-30. The fan in this instrument is a self- 
lubricating unit and does not require maintenance. 


3-31. Lamp Replacement 


3-32. The lamp is contained in the white plastic 
lens which doubles as a pushbutton for the LINE 
switch. When the switch is ON, the lamp should be 
illuminated. Figure 3-8 illustrates how to remove 
and install the lamp. The lamp, DS1, may be 
ordered under HP part number 2140-0244. 


Model 8444B Operation 


PUSHBUTTON i) 
PLASTIC LENS LAMP $3 DS1 


3 (2140-0244) 
GUIDE 


POWER LAMP REPLACEMENT 
1. Remove lens by pulling straight out. 
2. Replace lamp. 


3. To replace lens, align guide with notch in receptacle. Push straight in. 


Figure 3-8. Power Lamp Replacement 
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SECTION IV 
PERFORMANCE TESTS 


4-1. INTRODUCTION 


4-2. This section contains front panel checks and 
performance tests for the 8445B Automatic Pre- 
selector. Front panel checks for routine inspection 
are given in paragraph 4-5. Procedures for verifying 
that the instrument meets specifications are given 
in paragraphs 4-14 through 4-17. The front-panel 
checks, preset adjustments and performance test 
should be performed using the 8555A Spectrum 
Analyzer System that will normally be used with 
the Preselector. 


4-3. EQUIPMENT REQUIRED 


4-4, Test equipment and test accessories for per- 
formance (P), adjustment (A), and troubleshooting 
(T) are listed in Table 1-3. Critical specifications 
and/or required features for the test equipment 
and accessories are contained in the test equipment 
and test accessories table. 


4-5. FRONT PANEL CHECKS 


4-6. Before proceeding to the performance tests, 
the instrument must be adjusted and all controls 
set as specified in the preset adjustment instruc- 
tions in paragraphs 4-7 and 4-8. After the instru- 
ment controls are preset, proceed with the front 
panel checks and adjustments. The instrument 
should perform as called out in the preset adjust- 
ment procedures before going on to the perfor- 
mance tests (paragraphs 4-14 through 4-17). 


4-7. PRESET ADJUSTMENTS 


4-8. Install Preselector with Spectrum Analyzer. 
Ensure that the line voltage selector is set to 
correspond with the available line voltage (refer to 
Line Voltage Selection in Section II). Connect 
interconnect cable between AUX B output on the 
Display Section and TUNING CONTROL — SPEC- 
TRUM ANALYZER input on the Preselector. Con- 
nect Preselector and Spectrum Analyzer to line 
voltage source and apply power. While the instru- 
ments are warming up, make the following control 
settings: 


a. PRESELECTOR (with manual controls): 
VAG) L) eR aes (ccna sn ecole mista aes AUTO 


b. SPECTRUM ANALYZER: 


DAN De ceea ka sstersts 2% n=1—(2.05 GHz IF) 
PETE te eet rs oc a spo ag 30 MHz 


FINE TUNE OWA, phere. Sa. Centered 
BAND WELCH Orne alate sree a seine 100 kHz 
SCANMVIDEH RS . eres PER DIVISION 
SCAN WIDTH PER DIVISION ..... 10 MHz 
INPUAMATTENUATIONS YS 2828.08 5 3 10 dB 
SIGNAL MDENTIFIBR: 2. e ee es OFF 
BASE: LINE CEIPRER sone 8c een CCW 


SCAN TIME PER DIVISION 
Be ERS. LAE oh. 10 MILLISECONDS 


LOGLINEGARS j.choaiart fucks ala ees LOG 
TOG FBI VEN ee ed eae osu she sss 0 dBm 
LOG REF LEVEL Vernier: 08. 42.2... & 0 
WD BOPI LEIS: ue get oats eheitnes aol = OFF 
SCAN MOD Hep arenas hettte sh. ole ferecals INT 
SCANT RIGGH RM, 2s ees. eee ae LINE 


c. Connect Spectrum Analyzer CAL OUT- 
PUT to its own INPUT. 


d. Adjust FREQUENCY to align LO feed- 
through signal on the —3 graticule line. 


e. Check level of 30 MHz signal at CENTER 
FREQUENCY line. Signal level should be —30 
dBm. Perform AMPL CAL Adjustment if signal 
level is incorrect. (See 8555A Operating and Ser- 
vice Manual.) 


NOTE 


Preselectors with Option 004 do not have 
low-pass filters installed. Disregard steps f, 
g,h, andi. 


f. Connect Spectrum Analyzer CAL OUT- 
PUT to INPUT port on Preselector. 


g. Connect OUTPUT port of Preselector to 
Spectrum Analyzer INPUT. 


h. Check level of 30 MHz signal at CENTER 
FREQUENCY graticule line. There should be little 
or no change in level of the —30 dBm signal 
through the low-pass filter in the Preselector. 


i. Select BAND n=1+ 550 MHz IF. Note 
that there is an audible click (from coaxial switches 
in the Preselector) and the signal disappears from 
the CRT display. 


j. Select BAND n=1— 550 MHz IF. 


k. Connect a 2.0 GHz —30 dBm signal to 
preselector INPUT. 
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1. Tune Spectrum Analyzer to center 2.0 
GHz signal on CRT display. 


m. Adjust Preselector FREQ OFFSET to 
center passband at 2.0 GHz. 


n. Select BAND n=2+ and connect a 8.0 
GHz, —30 dBm signal to Preselector INPUT. 


o. Tune Spectrum Analyzer FREQUENCY 
control to center signal on CRT display. 


p. Adjust Preselector TRACKING control to 
maximize signal level on CRT display. 


q. Repeat steps j through p for optimum 
adjustment. 


4-9. PERFORMANCE TESTS 


4-10. The performance tests, given in this section, 
are suitable for incoming inspection, troubleshoot- 
ing, or preventive maintenance. During any perfor- 
mance test, all shields and connecting hardware 
must be in place. The tests are designed to verify 
published instrument specifications. Perform the 
tests in the order given, and record data on test 


Model 8445B 
card (Table 4-1) and/or in the data spaces provided 
in each test. 


4-11. The tests are arranged in the following 
order: 


Paragraph Test Description 

4-14 Out-of-Band Rejection 

4-15 Low-Pass Filter Insertion Loss 

4-16 YIG Filter Insertion Loss 

4-17 Limiting Level (Signal Compression) 


4-12. Each test is arranged so that the specifica- 
tion is written as it appears in Table 1-1, Specifica- 
tions. Next, a description of the test and any 
special instructions or problem areas are included. 
Each test that requires test equipment has a test 
setup drawing and a list of required equipment. 
Step 1 of each procedure gives control settings 
required for that particular test. 


4-13. Required minimum specifications for test 
equipment are detailed in Table 1-4. If substitute 
test equipment is used, it must meet the specifica- 
tions listed in order to performance-test the Pre- 
selector. 


PERFORMANCE TESTS 


ET 


4-14. OUT-OF-BAND REJECTION TEST 


SPECIFICATION: For YIG filter 1 GHz from center of passband >70 dB. 


DESCRIPTION: The YIG filter is tuned to a fixed frequency (either manually or remotely). A signal is 
applied through the filter and the power output level measured. The signal source is then shifted 1 GHz and 
the power output level is again measured. The difference between the two power levels is the out-of-band 


rejection for 1 GHz frequency separation. 
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anne een 


4-14. OUT-OF-BAND REJECTION TEST (cont'd) 


DC POWER SUPPLY 


SIGNAL GENERATOR 


ie Ted a See 
| REMOTE | 
ee a) 


SPECTRUM 
ANALYZER 


Figure 4-1. Out-of-Band Rejection Test Setup 


EQUIPMENT: 
eT OANA ZOT iii ek sigafoo ned A ata aye ay ol ahh coe gure agty sini HP 8555A/8552/141T 
Pree SENEYALOY 0). 1 oa.) ag wie sir stque ev apere wale ponies Ge ee i eo ie A re HP 8616B 
Ps aAVRSUITOEY Ca! os wile Gale 0k Pea este ales So, alll ie Pdetho tf alia ze’ o Uavekn lad 2) 4 20s eleb aPa a aon Siid HP 6205B 
Coaxial Cable (BNC to alligator clips)? 22). 5, oes oe ee ee HP 10501A 


*Required for Preselectors without manual controls. 


1. Connect test setup as indicated in Figure 4-1 and make the following control settings: 


PRESELECTOR: (without manual controls) 


PMO ONO Nie ee eis ween Sab es ne ee hl Be) 6 Wao eae a Tey ON 
RtPCmer Ale ae ee, ce ea te MO Se ale Be ee Disconnected 


PRESELECTOR: (with manual controls) 


GIS CEOS PN SRS TU tore ont Pee a ee a Re ON 
UDG 2 co, 2 A eee ae een a ee MANUAL 
eI MC OUA ROH Wor ee le a ay ee we ee ee ee Boe ee 3 GHz 
Bret INR UN Eo Giles tee lig cal oie wae Bele se) Dee ee eRe Se 0 GHz 


POWER SUPPLY: 


Uae del tin WiephiG (2 eA Aen Ris eo Wess et Se mnt Oe POG ea Rn a SC a +3 Vdc 
ANALYZER: 

Fai ae) I) ee ote Ns adie ra Stele. wo ats, wh ed (ole say ols Geter a 8 eon n=2— 

EAM Ova eer nea GE. OW aide evial iat Gk. RGA ECS Ghana sh eRe 3 GHz 

ALT ULE GR) 2 Te SSE eee hae a a ora Oe ne a oo ee 300 kHz 

BG RUPEE DL VIGLON: Gn ec eek eee 8 Sg ee le 2 Ge 10 MHz 
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4-14. OUT-OF-BAND REJECTION TEST (cont'd) 


INPUT ATTENUATION) 5 cso. (cla alates ahs ane, cor oleae ah any ee a 10 dB 
BASE LINE-CLIPBER «2: 5.se ier 2 5 SS a a anpe Src ety hres owe nee ea ares 12 o’clock 
SCAN ‘TIME PER DIVISION. 2) 20S Gh Ew ketomes os sasteenanereneemnes 10 MILLISECONDS 
LOG REP DE VIGDs oS i ee ae a et PP a aio - —20 dBm 
LOG/LINBAR®.. ook a etd ok, ee Ee oe ee ee LOG 
VIDEO RED TER: 5. SC a a ES ts ee 10 kHz 


SIGNAL GENERATOR: 


FPREQUBNG Yous 8 ges. a: ge oce ee STR BAA elite tae Suh einer anes ena ee me 3 GHz 
ATPENUATION® 3) ccc: ous veype cot bntheeeilec  atptagitagl oo Sane fue em ee ora —20 dB 
ALG CAL OUTPUT conned 2 od weg ay jefe tae sale dan Satya en a 0 dBm (on meter) 


2. Adjust Signal Generator frequency to center signal in Preselector passband indicated by maximum 
signal level displayed on CRT. 


38. Adjust Spectrum Analyzer FREQUENCY control to center signal on CRT display. 
4. Record Signal Generator frequency. 


5. Adjust Spectrum Analyzer LOG REF LEVEL Vernier control to set signal peak on CRT LOG REF 
line. 


6. Set Spectrum Analyzer INPUT ATTENUATION to 0 dB. 

7. Tune Generator to a frequency 1 GHz above that recorded in step 4 above. Record frequency. 
8. Tune Spectrum Analyzer to frequency of Signal Generator. 

9. Center Signal Generator signal on CRT display. 


10. Reduce Spectrum Analyzer BANDWIDTH to 30 kHz and SCAN WIDTH PER DIVISION to 0.5 MHz. 
Center signal on CRT display with FINE TUNE control. 


11. Set Analyzer INPUT ATTENUATION to 10 GB. 


12. Note and record signal level. Signal should be at least 70 dB below the reference level set in step 5 
above. 


Out-of-Band Rejection 


4-15. LOW-PASS FILTER INSERTION LOSS TEST (omit for Option 004) 
SPECIFICATION: Low-Pass Filter Insertion Loss; DC — 1.8 GHz: <2.5 dB, @ 2.05 GHz >50 dB. 
DESCRIPTION: Insertion loss is measured at the high end of the filter’s operating range by applying a 


known input power level and measuring the output power level. Filter rejection at 2.05 GHz is measured in 
the same manner. 
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4-15. LOW-PASS FILTER INSERTION LOSS TEST (cont'd) 


84458 a a SIGNAL GENERATOR 


SPECTRUM ANALYZER 


Figure 4-2. Insertion Loss Test Setup, DC — 1.8 GHz 


EQUIPMENT: 
ce rEUMIPATIGIVZET, 2.4. ee ks She Bae ee we eee eee os HP 8555A/8552/141T 
} Pr maICHCHALON ies, 2°) bei a) oleh. pays ce to) Bl iten sR iloled 6 Beretta MRE Stn te f HP 8616B 
1. Connect test setup as indicated in Figure 4-2 and make the following control settings: 
PRESELECTOR: 
Le URE, COVE GIN Soe coe Renae so) ae ce a a ON 
ANALYZER: 
aU 8 coe Bi ied Sh yore a TY of cake pedo an ioagel imac y ye n=1— (2.05 GHz IF) 
at We NOMS Si ed Sal eee yan pire el ce eh els 31° os Baie yerne: &6 ty 1.8 GHz 
Pa TNL Meee fl et. cet eS oe TF ralas Pa Sells bel she Re ce Bee ae 300 kHz 
SO Aah oes PERI DIVISION, 225-20 6 a wie wie tals eels me ee ey 10 MHz 
PRU RPSCONCKAL LON fy. cl ntiecds herent ch Ge Dar. Shee WA ay a 10 dB 
Re eI BAO LP Peers cs Geek ee Se ee Tes fe) se ew ea 9 o’clock 
BO Wea VIGP i RADIVISION . 2. a oe es ee Be ee 10 MILLISECONDS 
ROO NEL Vie en hal, 6, cate Pie eta Pe yep a ie ikea lee ae Se —20 dBm 
ONE UI SVRUES APO II Biel pe sadea sits et RP oa a ee LOG 
RP CURE iat et ee Aon ek at ase Galea Spe ee as SP Ge ea ew 2 10 kHz 
SE ISCNETS IST. CUO Ae Sh 0 5 aA ye ge er tee a ere A INT 
CIE Ni OEIETICOLG TOLL eo OS Bn ee ean by ae i AUTO 
Re Ce OR a ee ae We ona Lois co ose Me a we PS ON 


fl adr eevee kk ey Omri Ce Poe Sy eiee dilate ce age wee BS On 
En ie Ene ad aes ice | SO cr nee a On 
PATO sg ERT MG Os SD cae ig ee ee ee ee a a ec ec On 
OT RISUALUGDI RY EC 68 22 MEG sei at the iene ORE fc Reem en eat on ee 1800 MHz 
> Pera Nee Cok) Nee hes DR OMEN ak ean, Okabe Med pate ele. ee eite js Cv en aos Late 10 dB 
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i 


4-15. LOW-PASS FILTER INSERTION LOSS TEST (cont'd) 


2. Center 1.8 GHz signal on CRT display with FREQUENCY control. Set TUNING STABILIZER to ON 
and reduce SCAN WIDTH PER DIVISION to 100 kHz. Center signal on CRT display with FINE TUNE 
control. 


3. Adjust Signal Generator CAL OUTPUT level for an indicated —20 dBm on CRT display. 
4. Connect Signal Generator output to Preselector INPUT. 
5. Connect Preselector OUTPUT to Analyzer INPUT. 
6. Note and record signal level. 
dB 

7. Insertion loss should not exceed 2.5 dB. 
8. Record insertion loss. 

<2.5 dB aa 
9. Set Analyzer SCAN WIDTH PER DIVISION to 5 MHz. 
10. Tune Analyzer and Signal Generator to 2050 MHz. 
11. Note and record insertion loss. 

250 dB. ae 


LR 


4-16. YIG FILTER INSERTION LOSS TEST. 


SPECIFICATION: Tracking Filter Insertion Loss: 1.8 — 12 GHz, 8 dB; Option 004 only; <7 dB,12—18 
GHz, <10 dB. 


DESCRIPTION: YIG filter insertion loss is measured at fixed frequency points by applying a known signal 
level, tuning the YIG filter passband to the signal and measuring the power out the filter output port. 
Perform the operational adjustment procedure in Figure 3-5 prior to performing the test below. The 
operational adjustment procedure sets the FREQ OFFSET and TRACKING controls in addition to 
checking the insertion loss at 2.0 and 8.0 GHz. The YIGfilter is tuned by applying a voltage to the 
REMOTE input. Voltage to frequency tuning ratio is 1 GHz/volt. The Preselector FREQ OFFSET control 
is used as a fine tuning control. 
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} 4-16. YIG FILTER INSERTION LOSS TEST (cont'd) 


SWEEP 
DC POWER SUPPLY OSCILLATOR RF UNIT 


oe mM 
| REMOTE | 
Se Sy 


Figure 4-3. Insertion Loss Test Setup, 1.8 —18 GHz 


} EQUIPMENT: 


Chee Sly, AWGN) cy RB SAS oe er ne ye eee ee HP 8555A/8552/141T 
eC OMUSCIUAEOIS TH. 6. gfe ty unig a ee Sake les HP 8690B/8692B/8693B/8694B/8695A 
mE REEL ORTON ple va dice \ia; afileo | ce va taen bi'e Ewe ete es Oe, i a) Opes HP 6205B 
Pamameamien BNU.to alligator CDS) yet). sg ene ee es eK ee as HP 10501A 


1. Connect test setup as indicated in Figure 4-3 and make the following control settings. 


PRESELECTOR: 
SR OME Ee eo bk kn Fl aliecive ish nS ede 4 ge pe oka ls hele ON 
OPPO hs cee he PO eye kn is GaN h ee pie Be ee ee es REMOTE* 


* Preselectors without manual controls, disconnect cable between Preselector and Display Section. 


POWER SUPPLY: 
Fare ry I 2 cre Wiese cP) Ee Vagrs brad ail Byes eine Satoh gyn, Ea =! Tei Se Hoe pS ON 


ee a Ee Ae a aia oh te kN a els Ses pie aria | Hele wy are dion peecks RF 
reer tte Gt eee ere ee Re DS eee eg. ty Mile By ee eile ee CW 
Seer a EPO ie et ee cere WRAP MIG oy savee ble ve le ee Sle le wee ee 4.0 GHz 
Perm eretale mmr ar a S0o ril U d  e oes ke Waa, a take START/STOP 
ee oe anh, OE ee eg ie GB) cee es kM eye ele 8 On 
ANALYZER 
> een PRR at ek ee ee re A ee na Mats wed a la fe be ei ee n=2— 
MIGROS IIDC" 9 IRS A ir re a ok 4.0 GHz 
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4-16. YIG FILTER INSERTION LOSS TEST (cont'd) 


SCAN WIDTH:PER  DEVISION. jo coo 1 Pea eileen eee een oe 10 MHz 
INPUT ATTENUATION » ou (oo sepces a3 Geek uke Pita teen ee en Ree eee’ nc 10 dB 
BASE LINE CLIPPER sic. ' Aoi et ee Fe cee emai ner 9 o’clock 
SGANSTIME-PER DIVISION: v.05 2 cs5s tice a, ee ee 10 MILLISECONDS 
LOG RETA Vie ae aan ae cle iS gg ONE E Sac! eO ND ha Rae aemSE  Sas —20 dBm 
LOGILIN BAR: ose ops site, ae Pees eh res Tie et eats nc ee see eae . LOG 
VIDBOCR MGT ER 0 oct sua e kal eh Ie RS ier se ie ea eee eT OFF 
SOANIMO DB ea ei a TE SE EU PS es Wi elon cae ne ee ce a ae INT 
SCAN TRIGGER yy. (ec. fay tate 5 ny we cae nih nan eee cee AUTO 
POWER: 2 Fu Ses a ee ee ody Be ee ig es een area Pee ON 


2. Connect coaxial cable to REMOTE input on Preselector. 


Connect center conductor of coaxial cable to ‘‘+”’ terminal on Power Supply. 


eerie 


Connect outer conductor of coaxial cable to “‘“—’’ terminal on Power Supply. 
5. Connect Sweep Oscillator RF Output to Spectrum Analyzer INPUT. 


6. Reduce Spectrum Analyzer SCAN WIDTH PER DIVISION to 1 MHz. Center signal on CRT display 
with FREQUENCY control. 


7. Set SIGNAL IDENTIFIER switch to ON. Perfornr signal identification to ensure signal displayed is 
result of n=2— mixing mode. Set SIGNAL IDENTIFIER switch to OFF. 


8. Adjust Sweep Oscillator POWER LEVEL and/or Analyzer LOG REF LEVEL Vernier for a convenient 
signal level. 


9. Record signal level. 
dBm 


10. Connect Sweep Oscillator RF output to Preselector INPUT. 
11. Install rigid coaxial cable between Preselector OUTPUT and Spectrum Analyzer INPUT. 


12. Adjust Power Supply Vernier voltage control for maximum signal level indication on CRT display. 


NOTE 
Tuning rate is critical. The frequency tuning of the Preselector passband is changed at a 
rate of 1 MHz/mV. 


13. Adjust FREQ OFFSET to maximize signal level on CRT display. 


4, : 
14. Record signal level dBm 


15. Subtract level recorded in step 9. 


16. Record insertion loss at 4 GHz. dB 


17. Repeat the above procedure at selected frequency points to 18 GHz. 
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4-17. LIMITING LEVEL TEST 


SPECIFICATION: >+5 dBm for <i dB signal compression. 


DESCRIPTION: YIG filter compression is checked at the low frequency end of the operating range (point 
of maximum filter compression). Compression is measured by applying a —5 dBm signal to the filter input; 
the power level at the filter output is measured to establish a reference level. The input power level is 
increased by 10 dB and the output level is checked for a corresponding increase. In the actual test, a 10 dB 
fixed attenuator is switched from between the signal source and filter to the filter output. Using this 
procedure, any change in output level would be due to compression and not to errors in the measurement 
test setup. 


DC POWER SUPPLY 


SIGNAL GENERATOR POWER METER 


See ae 
es a Hye 
OOWWIhH @ @ @ 

e 000 oO Oo 


THERMISTOR MOUNT 


ATTENUATOR 


Figure 4-4. YIG Filter Signal Compression Test Setup 


EQUIPMENT: 
a ta tt Lm so a yl fa ee he See eo oe a ee Sw es HP 432A 
HOLM N ECT UOUT (eee Me te ee a ee ee Re ee HP 8478B 
Peete Ua) MEE Ora ye RES. rts chee oP ne aye fas Prsere boa Gs plus eld HP 6205B 
eel oS nelart aay pe oh oe hed ean Ra py pea Ter oS geen 5 ean a HP 8616B 
MPEGS? sos tS W WEY TRUE [he Wa pact atts te in are a A cn et i a oo re HP 8491A 


1. Connect test setup as indicated in Figure 4-4 and make the following control settings: 
PRESELECTOR: 
ate) NEM) MN PL tate he er Shear tio! sla Wa \geod pity ahs ne cate ats ON 


POWER SUPPLY : 
CAUSE oRET. OTE a Syl D0 LIS IS Car ge We ee aa a ee 1.8 Vde 
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eae eee NOE eo Mente ise Meee 


4-17. LIMITING LEVEL TEST (cont'd) 
SIGNAL GENERATOR: 


LEN Be ee a i ea ig lehasdao aa Rae ek ok Ae A a On 
Rea Meta ete iota ocala Neth me go tai lg a Oa 95 ani eae On 
AU io ele 8 Fhe Abin bale ae le ibe hg angen a ec rr ra On 
FREQUENCY i eit alge at tae cas ge etiiat Ok eile aa a a 1800 MHz 
POWER METER: 
POWER oye) ee ae ay 8 Nga hs CaO ee peeehae tag) apes) ah cacy ee ON 
FOANG EE ra ee sale ha idk ed ARR gan Ce eG de —5 dBm 
MOUNT RESISTANCE )).06.09 “oie evga. sO cl Nene a 2002 


2. Adjust Signal Generator output level for an indication of —5 dBm on Power Meter. 


3. Connect Signal Generator output through the 10 dB attenuator to Preselector INPUT. 
4, Connect Power Meter and Thermistor Mount to Preselector OUTPUT. 
5. Adjust Power Supply Fine Voltage control for maximum power level indication on Power Meter. 


6. Adjust Preselector FREQ OFFSET control for maximum power level indication on Power Meter. 
NOTE 


Indicated power meter level should correspond with the insertion loss indicated on 
Preselector calibration label. Typically 4 dB below the level established in step 2 above. 
7. Note and record level indicated on Power Meter. 
dBm 


8. Remove 10 dB Attenuator from Signal Generator to Preselector path and install in Preselector to 
Thermistor Mount and Power Meter path. 


9. Note and record level indicated on Power Meter. 
dBm 


10. Record compression loss; difference between levels recorded in steps 9 and 7 above. 
dB 
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Table 4-1. Performance Test Card 


Hewlett-Packard Model 8445B Test Performed by 
Preselector 


Instrument’s Serial No. 8445B: —WW Date 
8555A: 
8552 
140 


Out-of-Band Rejection 


Reference Frequency GHz 
Measurement Frequency 
Out-of-Band Rejection 


Low-Pass Filter Insertion Loss 


Reference Level 
Insertion Loss 
2050 MHz Insertion Loss 


Yig Filter Insertion Loss 


Reference Frequency 
Reference Signal Level 
Preselector Signal Level 
Insertion Loss 


*See Specification 


Reference Frequency 
Reference Signal Level 
Preselector Signal Level 
Insertion Loss 


Reference Frequency 
Reference Signal Level 
Preselector Signal Level 
Insertion Loss 


*See Specification 


Limiting Level 


Reference Frequency 
Reference Level 
Measurement Level 
Compression Loss 
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SECTION V 
ADJUSTMENTS 


5-1. INTRODUCTION 


5-2. This section describes adjustments required to 
return the Preselector to peak operating condition 
when repairs are required. Included in this section 
are test setups, checks, and adjustment procedures. 
Adjustment location drawings or photographs are 
contained in the test setup and/or the component 
location figures adjacent to the schematic diagrams 
in Section VIII. 


5-38. The adjustment procedures are arranged in 
numerical order. For best results, this order should 
be followed. Record data taken during adjustments 
in the spaces provided. Comparison of initial data 
with data taken during periodic adjustments assists 
in preventive maintenance and troubleshooting. 


5-4. EQUIPMENT REQUIRED 


5-5. Each adjustment procedure contains a list of 
test equipment for that particular test. Table 1-4 


contains a list of test equipment and accessories 
required in the adjustment procedures. In addition, 
the table contains the required minimum specifica- 
tions and a suggested manufacturer’s model num- 
ber. 


5-6. FACTORY SELECTED COMPONENTS 


5-7. Table 8-1 contains a list of factory selected 
components by reference designation, basis of 
selection, and schematic diagram location on which 
the component is illustrated. Factory selected com- 
ponents are designated by an asterisk(*) on the 
schematic diagrams in Section VIII of this manual. 


WARNING 


Line voltage is always present on termi- 
nals including the power input connector, 
fuse holder, power switch, etc. In addi- 
tion, when the instrument is on, energy 
available at many points may result in 
personal injury or death when contacted. 


ADJUSTMENTS 


5-8. POWER SUPPLIES ADJUSTMENT 


REFERENCE: Service Sheet 6. 


DESCRIPTION: Power supplies in the Preselector provide regulated outputs of +19.5 and —23 volts and an 
unregulated output of +40 volts. Only the +19.5 volt supply is adjustable. These checks verify proper 


operation of the power supplies. 
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5-8. POWER SUPPLIES ADJUSTMENT (cont'd) 


VARIABLE VOLTAGE MULTI FUNCTION 
TRANSFORMER VOLTMETER 


DIGITAL MULTIFUNCTION 
VOLTMETER UNIT 


TO REAR PANEL 


LINE INPUT TO Tl 
- TERMINALS 183 


TO A3TP2 
& A2TP] 


Figure 5-1. Power Supply Adjustment Test Setup 


EQUIPMENT: 
Digital Voltmeter with 3484A Multifunction Unit ............... HP 3480B 
AC Voltmeter oii. ia os Ak Os a ee HP 410C 
Variable Voltage Travisformer s'sa.c <5 ¢ een oman General Radio WOMT3A 

NOTE 

Unless otherwise specified, all dc voltages are measured with respect to test point 
A38TP2. 

PROCEDURE: 


1. Connect test setup as indicated in Figure 5-1. 


2. Remove top cover from Preselector and connect digital voltmeter test leads to A2TP1 (+19.5 Vdc) and 
A3TP2 (signal/reference ground). Connect AC voltmeter to terminals 1 and 3 of power transformer T1. - 


NOTE 


This test procedure assumes that the available line voltage is 120 Vdc. If it is not, 
substitute the available line voltage values in the procedure and vary +5% and 
—10% where appropriate. 


3. Apply power to Preselector, measure and record the +19.5 volt output. Vary the ac line voltag from 
108 to 126 volts. The +19.5 volt regulated output should not vary more than 20 mV. 


AC Input +19.5 Vde Output 
108 
120 
126 


5-2 


Model 8445B Adjustments 


ADJUSTMENTS 


5-8. POWER SUPPLIES ADJUSTMENT (cont'd) 


4. Set ac line voltage to 120 volts. Adjust A2R5 for 19.5 Vdc +20 mV at A2TP1. Measure and record the 
dc levels at test point locations listed below. 


Location Normal Actual 
A4 pin 1 +40 Vdc* 
A2 pins 9/K —23 Vdc +10% 


*Verify that the +40 Vdc supply will vary from approximately +40 with the YIG Filter tuned to 2 GHz; to +30 Vdc at 18 GHz. 


5. If the dc supplies are out of tolerance, refer to Service Sheet 6 for trouble isolation procedure. 


5-9. PRE-DRIVER ADJUSTMENT 
REFERENCE: Service Sheets 3 and 3A. 


DESCRIPTION: With the Preselector connected to the Spectrum Analyzer, the Pre-Driver is checked and 
adjusted for an output voltage that tracks the tuning response of the Spectrum Analyzer. All operational 
amplifiers are adjusted for balance and checked for correct gain. Voltage offset is adjusted to correspond to 
the 550 MHz or 2050 MHz IF of the Spectrum Analyzer. 


NOTE 


Instructions in italics refer to Option 003 instruments only. 


Fe DIGITAL | MULTIFUNCTION 
& VOLTMETER UNIT 


TO AlTP2 
& A3TP2 


Figure 5-2. Pre-Driver Adjustment Test Setup 


EQUIPMENT: 
eta MAIL Y GET SO cas rie ce elect eo wea tr eran aie o SLae HP 8555A/8552/141T 
Digital Voltmeter with 3484A Multifunction Unit ............... HP 3480B 
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5-9. PRE-DRIVER ADJUSTMENT (cont’d) 


NOTE 
For Option 003 instruments the A7 Digital Display Assembly must be removed 


prior to any Pre-Driver adjustments. Remove A7 by disconnecting the input 
cable on the rear of the assembly and by removing one screw from the mounting 
bracket adjacent to the ‘‘P1’’ marking on the main deck. 

PROCEDURE: 

1. Connect test setup as indicated in Figure 5-2. 


2. Apply power to both Preselector and Spectrum Analyzer. Allow at least 30 minutes for equipment 
stabilization. 


38. Set Spectrum Analyzer controls as follows: 


BAND gh 8 si Sha eice et QUES bm Uc lets apeae, GE alge Ry ieee ae eee nC as n=2 
SCAN WIDTEVPER DIVISION: @)) a5 (Gea oe ous oe ee ee 1 MHz 
SCAN: WIDTH se 20255 eae pee aa aia ben oreo eo asain ni ZERO 
INPUT ATTENUATION si22¢ bate tdl say bistokewce tyastitdn. 5: aie a one ee Oe 10 dB 
SCAN] PIVIEAD Bi OT VISION ihe cor) unt estes eee one 10 MILLISECONDS 
SUC AIN MO DB oes econ se 8 ses Hearst sae oa ns og An's, Sl aaah, ni or rr INT 
NO AN PRIGG ER. 2. oui. sire a box eee cans eure ya td age gecante eee ae AUTO 
LOG JEUNE ABs. 5 sock = ast we ie Wea w teenage lence es ce ene a a LOG 
LOG REPERENGE LEVEG: 52. 02 cee eects oiecg te ce enone eer —10 dBm 
NOTE. 


Unless otherwise specified, all dc voltages are measured with respect to ground 
test point, A8TP2. 


4. Set switch A1S1 and A1S2 to TEST position. 
3. Set switch A8S1 to TEST position. 


6. Set the voltage at the following test points (in specified order) with the appropriate pot. 


7. Set A8S1 to OPR. 
8. Adjust A1R37 and A1R41 to obtain +2.000 V at A1TP7 and A1TP8 respectively. 


9. Set Spectrum Analyzer BAND to n=2+ and verify voltage at A1TP7 and A1TP8. Voltage should be 
—2.000 +0.002 V. 


eee kite) —2.002,V 
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5-9. PRE-DRIVER ADJUSTMENT (cont’d) 


10. Set BAND to n=1t* (550 MHz IF). Adjust A1R36 and A1R40 to obtain —536.6 mV at ALTP7 and 
A1TP8 respectively. 


11. Set BAND to n=1~* and verify voltage at A1TP7 and A1TP8. Voltage should be +536.6 +2.0 mV. 
+534.6 +538.6 mV 


12. St A1S1 and A1S2 to OPR, A381 to TEST, and BAND to oka 
13. Adjust Spectrum Analyzer FREQUENCY for —3.000 V at A1TP7 in Preselector. 


14. Check voltage at A1TP7 versus BAND setting. 


A1TP7 Voltage 


= JOO 8 ts psi Wee oe sean, lee Eo, 00 AV 
ot OO Gaede weenie 185 ek 3.002 V7 
7D Rep tent Bg ee eS Oe. OULNM 
ty Of a ee eee ee yo ate eusee ts Ye OL Uo ve 
fy) OG (eee teen, renee wre O00 Vi 
SB UO ie oe ee nee ew rane 9 O04 
remakes Rc tala wend Rbk noes OL 
eA OLAS 9 oe 9c i sia a Sh le a SE aah eo WAALS A 


—12.005V 


15. Set BAND to n=1"* and adjust FREQUENCY control for —3.000 V at A1TP8. 
16. Check voltage and A1TP8 versus BAND setting. Use same limits as in step 14. 
17. Set A8S1 to OPR. 


5-10. REMOTE AMPLIFIER ADJUSTMENT 


REFERENCE: Service Sheet 5. 
DESCRIPTION: The remote amplifier A2U3 is adjusted for null, common-mode and differential-mode. 


The adjustments are repeated until settings are found that satisfy null, common-mode and differential-mode 
requirements. 
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5-10. REMOTE AMPLIFIER ADJUSTMENT (cont’d) 


DIGITAL = MULTIFUNCTION DC POWER 
VOLTMETER UNIT SUPPLY 


-TO A2TP5 
+T0O A2TP4 


- TO REMOTE SHIELD 
+TO A3TP2 


Figure 5-3. Remote Amplifier Adjustment Test Setup 


EQUIPMENT: 
Power Supply (0 tovLO Vdejing ao.) i028 ea. Ss eae eee HP 6205B 
Coaxial Cable (BNC to alligator clips): (\.52 214.4 b.'0. fang eee eee HP 10501A 
Four foot test leads with alligator clips (2 each) 
Digital Voltmeter with 3484A Multifunction Unit .......... HP 3480B 


1. With test setup as indicated in Figure 5-3, apply power to Preselector and allow at least 30 minutes for 
equipment to stabilize. 


2. Connect ‘‘+” terminal of power supply to A3TP2. 

3. Connect ‘—” terminal of power supply to REMOTE connector shield. 
4. Connect “+” terminal of digital voltmeter to A2TP4. 

5. Connect ‘“‘—” terminal of digital voltmeter to A2TP5. 


6. Set power supply output voltage to zero and connect REMOTE connector center conductor to “—” 
terminal of power supply. (REMOTE center pin and shield now shorted together.) 


7. Adjust A2R23 NULL for zero indication on digital voltmeter. Remove short across REMOTE Center 
pin and shield. 


8. Common-mode adjustment: 
a. Set power supply output voltage to 10 volts. 
b. Note error voltage indicated by voltmeter. 


c. Alternately adjust A2R20 and A2R21 for a zero indication on voltmeter. Remove about half the 
error voltage with each potentiometer. 


9. Differential-mode adjustment: 


a. Set power supply output voltage to zero. 


b. Connect REMOTE connector center conductor to “+” terminal of power supply. 
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5-10. REMOTE AMPLIFIER ADJUSTMENT (cont'd) 
c. Connect ‘‘—” terminal of digital voltmeter to A2TP2. 
d. Adjust A2R23 NULL for zero indication on voltmeter. 
e. Set Power Supply output voltage to 10 volts. 


f. Alternately adjust A2R20 and A2R21 for zero indication on voltmeter, removing about half the 
error voltage with each potentiometer. 


10. Repeat steps 2 through 9 until settings are found which simultaneously satisfy all modes within a 
tolerance of +1.0 millivolts. 


11. Note and record digital voltmeter indication for each mode. 


Common-mode mV 
Differential-mode mV 


5-11. YIG DRIVER ADJUSTMENT 
REFERENCE: Service Sheet 4. 


DESCRIPTION: The YIG Driver is adjusted for linear frequency tracking with voltage. Operational 
amplifier A3U1 is adjusted for null. Front panel controls are adjusted to provide correct frequency offset 
and tracking. The YIG linearity correction breakpoints are adjusted to tune the filter bandpass to fixed 
frequency points for fixed input voltages. The linearity breakpoints compensate for saturation in the YIG 
core at the higher frequencies. 
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5-11. YIG DRIVER ADJUSTMENT (cont’d) 


DIGITAL | MULTIFUNCTION 
VOLTMETER UNIT 


RENO en SWEEP OSCILLATOR RF UNIT 


DC POWER 
SUPPLY 


DETECTOR COUPLER 
INDICATOR 


OSCILLOSCOPE 


EQUIPMENT: 
Sweep Oscillator fu. 5 55) el.bo ca ceeta ee uae ics Cat eae ah ee HP 8690B 
SA il © 141 | So aL ae MPU a ese olen bra Oe ps La HP 8692B 
[.71 Oo Oh vi) eae ORE aR ern tee ra Ney AN HP 8694B 
[cA eet ©) 4 | Aa ns Sn aE URN OPI Ney SoA a lot, Ne HP 8695A 
Swept, Frequency Indicator: ~ 4 2.1.5i a ke ee ee HP 1416A 
Oscilloscope/Display;Section ..424 ee ake, Sa ee HP 140 Series 
POwer Supply x yogi en ee es ot es rg eae HP 6205B 
Frequency Meter, *.) ics, 2s lak te con el cena ae HP 586A 
Frequeney Meter: oe 2040/3 avs. 3 Nap ee ee HP 587A 
Frequency Meter: 3. Pucelic. oye eee rt oe rn HP P5382A 
Digital Voltmeter with 3484A Multifunction Unit .......... HP 3480B 
Direchional ‘Coupler: (2-each)) 00.0.0 erie Sion a eee et Dr HP 779D 
Crystal Detector. :.) 3 0o00 Pe i a ee ee a HP 8470A 
Coaxial:Attenuator, 1O;dB:\<0cc(he eee eee HP 8491B 
Crystal Detector (20552) LOO. SR 2 Aarne ee HP 423A 
Adapter: APG-7'to Type N male 1) Si ere nee oo eee ee, HP 11525A 


1. Connect test setup as indicated in Figure 5-5. Apply power and allow at least 30 
equipment to stabilize. 


NOTE 


Perform the Power Supply and Pre-Driver Adjustment prior to performing the 
YIG Driver Adjustments. 


FREQUENCY METER 


CRYSTAL DIRECTIONAL 


minutes for 


2. Set the Preselector for remote operation and position the FREQ OFFSET control, R1, full cew. 


3. Center the panel TRACKING pot, R2. 
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a 


5-11. YIG DRIVER ADJUSTMENT (cont'd) 


4, Adjust the power supply (connected to REMOTE jack) for 0 +1 mV at A3TP4. Adjust A3R7 for 0 +1 
mV at A3TP3. 


5. Adjust power supply for 13.66 +0.01 V at A3TP4 (equivalent to 14.00 V at REMOTE input). 
6. Set the sweep oscillator for 14 GHz with a 0.5 GHz AF sweep, and set wavemeter to 14 GHz. 


7. Adjust A8R21 COURSE TRACKING to center wavemeter dip in YIG filter passband. If A3R21 has 
insufficient range, select values of A3R13 until A83R21 adjustment can be made. 


8. Adjust power supply for 1.951 +1 mV at A3TP4 (equivalent to 2.000 V at REMOTE input). 

9. Set sweep oscillator to 2 GHz with a 0.2 GHz AF sweep and set wavemeter to 2 GHz. 

10. Adjust FREQ OFFSET control to center wavemeter dip in filter passband. 

11. Since the COURSE TRACKING and FREQ OFFSET adjustments interact, repeat steps 5 through 10. 
12. Set power supply for 15.61 +0.01 V at A3TP4 (equivalent to 16.00 V at REMOTE input). 

13. Set sweep oscillator to 16 GHz with a 0.5 GHz AF sweep and set wavemeter to 16 GHz. 

14, Adjust A3R24 16 GHz ADJ to center wavemeter dip in filter passband. 

15. Set power supply for 17.56 +0.01 V at A3TP4 (equivalent to 18.00 V at REMOTE input). 

16. Set sweep oscillator and wavemeter to 18 GHz. 


17. Adjust A3R29 18 GHz ADJ to center wavemeter dip in filter passband. 
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SECTION VI 
REPLACEABLE PARTS 


6-1. INTRODUCTION 


6-2. This section contains information for ordering 
parts. Table 6-1 is a list of abbreviations used in the 
parts list and throughout the manual. Table 6-2 
lists all replaceable parts in reference designator 
order. Table 6-3 contains the names and addresses 
that correspond to the manufacturers’ code num- 
bers. 


6-3. ABBREVIATIONS 


6-4. Table 6-1 lists abbreviations used in the parts 
list, schematics and throughout the manual. In 
some cases, two forms of the abbreviation are used, 
one all in capital letters, and one partial or no 
capitals. This occurs because the abbreviations in 
the parts list are always all capitals. However, in 
the schematics and other parts of the manual, 
other abbreviation forms are used with both lower 
case and upper case letters. 


6-5. REPLACEABLE PARTS LIST 


6-6. Table 6-2 is the list of replaceable parts and is 
organized as follows: 


a. Electrical assemblies and their compo- 
nents in alpha-numerical order by reference desig- 


nation. 


b. Chassis-mounted parts in alpha-numerical 
order by reference designation. 


c. Miscellaneous parts. 


d. Illustrated parts breakdown. 


The information given for each part consists of the 
following: 


a. The Hewlett-Packard part number. 


bo: ~ Lhnemetotal 
instrument. 


quantity (Qty) in the 


c. The description of the part. 


d. A typical manufacturer of the part in a 
five-digit code. 


e. The manufacturer’s number for the part. 


The total quantity for each part is given only once 
— at the first appearance of the part number in 
the list. 


6-7. ORDERING INFORMATION 


6-8. To order a part listed in the replaceable parts 
table, quote the Hewlett-Packard part number, 
indicate the quantity required, and address the 
order to the nearest Hewlett-Packard office. 


6-9. To order a part that is not listed in the 
replaceable parts table, include the instrument 
model number, instrument serial number, the 
description and function of the part, and the 
number of parts required. Address the order to the 
nearest Hewlett-Packard office. 
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Table 6-1. Reference Designations and Abbreviations (1 of 2) 


assembly 
attenuator; isolator; 
termination 
fan; motor 
battery 
capacitor 
coupler 
diode; diode 
thyristor; varactor 
directional coupler 
delay line 
annunciator; 
signaling device 
(audible or visual); 
lamp; LED 


ampere 
alternating current 
accessory 
adjustment 
analog-to-digital 
audio frequency 
automatic 
frequency control 
automatic gain 
control 
aluminum 
automatic level 
contro] 
amplitude moduia- 


amplifier 

automatic phase 
control 

assembly 

auxiliary 

average 

American wire 


balance 
binary coded 
decimal 


copper 

beat frequency 
oscillator 

binder head 
breakdown 
bandpass 
bandpass filter 
brass 


calibrate 
counter-clock wise 
ceramic 

channel 

centimeter 

. cabinet mount only 
coaxial 


DIFF AMPL.. 


REFERENCE DESIGNATIONS 


circulator 
electrical connector 
(stationary portion); 


mechanical part 


electrical connector 
(movable portion); 
plug 
transistor: SCR; 
triode thyristor 
resistor 
thermistor 
switch 
transformer 
terminal board 
thermocouple 
test point 


- ABBREVIATIONS 


coefficient 


composition 
complete 
connector 
cadmium plate 
cathode-ray tube 
complementary 
transistor logic 
continuous wave 
clockwise 
centimeter 
digital-to-analog 
decibel 
decibel referred 
to 1 mW 
. direct current 
degree (temperature 
interval or differ- 


degree (plane 


degree Celsius 
(centigrade) 
degree Fahrenheit 
degree Kelvin 
deposited carbon 
detector 
diameter 
diameter (used in 
parts list) 
differential 
amplifier 
division 
double-pole, 
double-throw 


double sideband 
diode transistor 
logic 
digital voltmeter 
emitter coupled 
logic 
electromotive force 


NOTE 


electronic data 
processing 

electrolytic 

encapsulated 

external 

farad 


flat head 
fillister head 


. . frequency modulation 


front panel 
frequency 


germanium 
gigahertz 
glass 
ground(ed) 


heterodyne 
hexagonal 


mercury 
high 
Hewlett-Packard 
high pass filter 
hour (used in 
parts list) 
high voltage 
Hertz 
integrated circuit 
inside diameter 
intermediate 
frequency 
impregnated 
inch 
incandescent 
include(s) 
input 
insulation 


All abbreviations in the parts list will be in upper-case. 


integrated circuit; 
microcircuit 
electron tube 
voltage regulator; 
breakdown diode 
cable; transmission 
path; wire 


crystal unit (piezo- 
electric or quartz) 

tuned cavity; tuned 
circuit 


internal 

kilogram 

kilohertz 

kilohm 

kilovolt 

pound 

inductance- 
capacitance 

. light-emitting diode 

low frequency 

long 

left hand 


linear taper (used 

in parts list) 
linear 
LK WASH lock washer 
LO ... low; local oscillator 
LOG .... logrithmic taper 
(used in parts list) 
logrithm(ic) 
low pass filter 
low voltage 
meter (distance) 
milliampere 
maximum 
megohm 
meg (106) (used 

in parts list) 
MET FLM metal film 
MET OX metallic oxide 
MF ... medium frequency; 
microfarad (used in 

Parts list) 

manufacturer 
milligram 
megahertz 


minute (time) 
minute (plane 


minature 
millimeter 
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modulator 

momentary 

metal-oxide 

semiconductor 

millisecond 

mounting 

meter (indicating 
device) 

millivolt 

millivolt, ac 

‘ millivolt, dc 

millivolt, peak 

millivolt, peak- 
to-peak 

millivolt, rms 

milliwatt 

multiplex 

mylar 

microampere 

microfarad 

microhenry 

micromho 

microsecond 

microvolt 

microvolt, ac 

microvolt, dc 

microvolt, peak 

microvolt, peak- 
to-peak 

microvolt, rms 

microwatt 

nanoampere 

no connection 

normally closed 

neon 

negative 

nanofarad 

nickel plate 

normally open 


negative-positive- 
negative 
negative-positive 
zero (zero tempera- 
ture coefficient) 
not recommended 
for field replace- 
ment 
not separately 
replaceable 
nanosecond 
nanowatt 
order by descrip- 
tion 


outside diameter 
oval head 
OP AMPL operational 


amplifier 


peak (used in parts 
list) 
pulse-amplitude 
modulation 
printed circuit 
pulse-code modula- 
tion; pulse-count 
modulation 
pulse-duration 
modulation 
picofarad 
phosphor bronze 
Phillips 
positive-intrinsic- 
negative 
peak inverse 


phase lock 
Phase lock 
oscillator 
phase modulation 
positive-negative- 
positive 


polystyrene 
porcelain 
. Positive; position(s) 
(used in parts list) 
position 
potentiometer 
peak-to-peak 
peak-to-peak (used 

in parts list) 
Pulse-position 

modulation 
PREAMPL .. . preamplifier 
PRF pulse-repetition 

frequency 

pulse repetition 


picosecond 

point 

pulse-time 
modulation 

pulse-width 
modulation 


NOTE 


peak working 
voltage 

resistance- 
capacitance 

rectifier 

reference 

regulated 

replaceable 

radio frequency 

radio frequency 
interference 

round head; right 


resistance- 
inductance- 
capacitance 

. rack mount only 
root-mean-square 


read-only memory 
rack and panel 
reverse working 
voltage 
scattering parameter 
second (time) 
second (plane angle) 
slow-blow (fuse) 
(used in parts list) 
silicon controlled 
rectifier; screw 
selenium 
sections 
SEMICON semicon- 
ductor 
superhigh fre- 
quency 
silicon 
silver 
slide 
signal-to-noise ratio 
single-pole, 
double-throw 
spring 
split ring 
single-pole, 
single-throw 
single sideband 
stainless steel 


standing-wave ratio 

synchronize 

. timed (slow-blow fuse) 

tantalum 

temperature 
compensating 


All abbreviations in the parts list will be in upper-case. 


MULTIPL 


Abbreviation 


prusprgeaarzags 


Prefix 


IERS 


Multiple 


tera 
giga 
mega 
kilo 
deka 
deci 
centi 
milli 
micro 
nano 
pico 
femto 
atto 


time delay 
terminal 


thread 
through 
titanium 
tolerance 
trimmer 
transistor 


television 
television interference 
traveling wave tube 
micro (10 ”) (used 
in parts list) 
. microfarad (used in 
parts list) 
. ultrahigh frequency 
unregulated 
volt 
voltampere 
volts, ac 
variable 
voltage-controlled 
oscillator 


TVI 


volts, de 

volts, dc, working 

(used in parts list) 

volts, filtered 

variable-frequency 
Oscillator 

very-high fre- 


volts, peak 

volts, peak-to-peak 

volts, rms 

voltage standing 
wave ratio 

voltage-tuned 
oscillator 

4 vacuum-tube 
voltmeter 

volts, switched 


working inverse 
voltage 
wirewound 
without 
yttrium-iron-garnet 
characteristic 
impedance 
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Designation 


08445-60101 YIG PREDRIVER ASSY 08445-60101 
(DELETE FOR OPTION 003) 


1901-0025 DIODES SILICON LOOMA/1V 2 FD 2387 
1901-0025 DIODE:SILICON LOOMA/ lV 2387 


1901-0025 DIODESsSILICON 1LOOMA/1V : 2387 
1901-0025 DIGDE:SILICON LOOMA/1V 2387 
1901-0025 DIODESSILICON LOOMA/ LV 2 2387 
1901-0025 DIODE:SILICON LOOMA/1V 2387 
1901-0025 DIODESSILICON 1OOMA/1V E 2387 


1901-0025 DIGDEZ:SILICON LOOMA/1V D 2387 
1901-0025 OIODEZSTILICON LOOMA/1V 3 2387 
0490-0367 RELAY:REED 2.75¢ OHM 0490-0367 
0490-0367 RELAY:REED 2.75K OHM 2 0490-0367 
0490-0760 RELAY:REED O-1LAMP MAX. 250V MIN. 0490-0760 


0490-0760 RELAY:REED 0.1AMP MAX. 250V MIN. 0490-0760 
0490-0760 RELAY:REED O.1AMP MAX. 250V MIN. 0490-0760 
1854-0071 TSTR3ST NPN(SELECTED FROM 2N3704) 1854-0071 
1854-0071 TSTR2SI NPN( SELECTED FROM 2N3704) 1854-0071 
1854-0071 TSTR:SI NPN( SELECTED FROM 2N3704) 1854-0071 


1854-0071 TSTR2SI NPN(SELECTED FROM 2N3704) 1854-0071 
1854-0071 TSTR2ST NPN(SELECTED FROM 2N3704) 1854-0971 
1854-0071 TSTR2SI NPN(SELECTED FROM 2N3704) 1854-0071 
1854-0071 TSTR=SI NPN(SELECTED FROM 2N3704) 3 1854-0071 
1854-0071 TSTR:ST NPN(SELECTED FROM 2N3704) 1854-0071 


0757-0458 RsFXD MET FLM 51.i1K OHM 1% 1/8W 0757-0458 
0757-0458 RsFXD MET FLM 51.21K OHM 1% 1/8W 0757-0458 
0757-0458 R3FXD MET FLM 51.21K OHM 1% 1/8wW ; 0757-0458 
0757-0458 R:FXD MET FLM 51.21 OHM 1% 1/8W 0757-0458 
0757-0401 R2:FXD MET FLM 100 OHM 12% 1/8W 4 0757-0401 


0757-0447 R:FXD MET FLM 15.22€ O4M 12% 1/8W 0757-0447 
0811-3007 R2FXD WW LOK OHM 0.012% 1/32W : ( 0811-3007 
0698-3157 R2FXD MET FLM 19-6K OHM 1% 1/8W 0698-3157 
0757-0440 R:FXD MET FLM 7.250K O4M 12% 1/8W x 0757-0440 
0757-0442 R3FXD MET FLM 19-0K OHM 1% 1/8W 9757-0442 


0811-3007 RiFXD WW LOK OHM 0.012% 1/32W 0811-3007 
0811-3007 R:FXD WW LOK OHM 0.01% 1/32W 0811-3907 
0757-0441 R=FXD MET FLM 8-225 OHM 12% 1/8W 0757-0441 
0757-0438 R2FXD MET FLM 5.1L1K OHM 12 1/8W : ( 0757-0438 
0811-3007 R2:FXD WW LOK OHM 0.012% 1/32W 2 0811-3007 


0811-3008 4 R2FXD WW 8K OHM 0.01% 1/32W 0811-3008 
0811-3008 R3FXD WW 8K OHM 0.01% 1/32W 0811-3008 
0757-0401 R3:FXD MET FLM 100 OHM 1% 1/8W 0757-0401 
0811-3008 R:FXD WW 8K OHM 0.01% 1/32W Es 0811-3008 
0811-3009 R3FXD WW 44.0K GHM 1.9% 1/8W 9811-3009 


0811-3008 R:FXD WW 8K OHM 0.01% 1/32W 0811-3908 
0698-3157 RzFXD MET FLM 19.6 OHM 1% 1/8W 0698-3157 
0757-0401 R3FXD MET FLM 100 OHM 1% 1/8W 4 0757-0401 
0811-3007 RzFXD Ww 1OK OHM 0.01% 1/32W ae 0811-3907 
0811-3112 R3FXD WW 117.25K OHM 1.9% 1W 9811-3112 


0698-3157 RFXD MET FLM 19.6 OHM 1% 1/8W 0698-3157 
0698-3155 R2FXD MET FLM 4.64K O4M 1% 1/8W 0698-3155 
0698-3157 Rz2FXD MET FLM 1926 OHM 1% 1/8W 0698-3157 
0811-3007 R3FXD WW LOK OHM 0.01% 1/32W 2 0811-3007 
0757-0401 R2FXD MET FLM 100 OHM 1% 1/8W 9757-0401 


0698-3157 RsFXD MET FLM 19.6K OHM 1% 1/8W 0698-3157 
2100-1776 R3VAR 10K OHM 5% TYPE H LW 2109-1776 
2100-1776 R2VAR 10K OHM 5% TYPE H 1lW 2100-1776 
2100-1776 RzVAR 10K OHM 5% TYPE H 1W 4 2100-1776 
2100-1774 R= VAR 2K OHM 52 TYPE H lw : 2100-1774 


2100-1776 R:VAR 10K OHM 5% TYPE H 1W 4 2190-1776 
3101-1162 SWITCH:SLIDE MINIATURE, SPOT GF 124-0008 
0360-1514 TERMINAL PIN: SQUARE E 0360-1514 
0360-1514 TERMINAL PIN: SQUARE 0360-1514 
0360-1514 TERMINAL PIN? SQUARE 0360-1514 


0360-1514 TERMINAL PIN:SQUARE 0360-1514 
1826-0013 IC:LINEAR 1826-0013 
1826-0013 IC:LINEAR 1826-0013 
1826-0013 ICSsLINEAR p 1826-0013 
1902-0041 DIODESBREAKDOWN 5.11V 5% c $Z10939-98 


1902-0184 DIODE BREAKDOWN: SILICON 16.2V 52% 1902-0184 
1902-0041 DIODES BREAKDOWN 5S.11lV 5% $Z710939-98 
1902-0184 DIODE BREAKDOWN: SILICIN 16.2V 5% 1902-0184 


See introduction to this section for ordering information 
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Model 8445B Replaceable Parts 


Table 6-2. Replaceable Parts 


are Mfr 


08445-60102 1 PREDRIVER ASSY 28480 
COPTION 003 ONLY) 


Reference 


Designation Mfr Part Number 


08445-60102 


1901-0025 
1901-0025 


DIODE:SILICON LOOMA/1V 
DIODE:SILICON LOOMA/1V 


FD 2387 
2387 


1901-0025 DIODES SILICON LOOMA/1V FD 2387 


1901-0025 DIODESSILICON LOOMA/1V FD 2387 
1901-0025 DIGDE:SILICON LOOMA/I1V FD 2387 
1901-0025 DIODEsSILICON LOOMA/1V FD 2387 


1901-09025 DIGDEsSILICON LOOMA/1V 2387 


1901-0025 DIODE:SILICON LOOMA/1V FD 2387 
1901-0025 DIODE:SILICON LOOMA/1V FD 2387 
1901-0025 OIODE:STILICON LOOMA/1V FD 2387 
1901-0025 OIODE:SILICON LOOMA/1V FD 2387 
0490-0367 RELAY:REED 2.75K OHM 0490-0367 


0490-0367 RELAY:REED 2-275K OHM 0490-0367 
0490-0367 RELAY2:REED 2¢75K OHM 0490-0367 
0490-0367 RELAY:REED 2-75K OHM 0490-0367 
0490-0760 RELAY:REED O0.1AMP MAX. 250V MIN. 0490-0760 


0490-0740 RELAY:REED O.LAMP MAX. 250V MIN. 0490-0760 


0490-9760 RELAY:REED O.1AMP MAX. 250V MIN. 0490-0760 
0490-0760 RELAY:REED O.1AMP MAX. 250V MIN. 0490-0760 
0490-9760 RELAY:REED Oe 1AMP MAX. 250V MIN. 0490-0760 
0490-0760 RELAY:REED O-1AMP MAX. 250V MIN} 0490-0760 


0490-0760 RELAY:REED O.1AMP MAX. 250V MINS 0490-0760 


1854-0071 TSTR:SI NPN( SELECTED FROM 2N3704) 1854-0071 
1854-0071 TSTR=SI NPN( SELECTED FROM 2N3704) 1854-0071 
1854-0071 TSTR=SI NPNUSELECTED FROM 2N3704) 1854-0071 
1854-0071 TSTR2SI NPN(SELECTED FROM 2N3704) 1854-0071 


1854-0071 TSTR:SIT NPN(SELECTED FROM 2N3704) 1854-0071 


1854-0071 TSTR:ST NPN(SELECTED FROM 2N3704) 1854-0071 


1854-0071 TSTR:SI NPN( SELECTED FROM 2N3704) 1854-0071 
1854-0071 TSTR=:SI NPN(SELECTED FROM 2N3704) 1854-0071 
1854-0071 TSTR=SI NPN(SELECTED FROM 2N3704) 1854-0071 
1854-0071 TSTR:SI NPN( SELECTED FROM 2N3704) 1854-0071 


0757-0458 RzFXD MET FLM 5121K OHM 12 1/8W 0757-0458 
0757-0458 R:FXD MET FLM 52121K O4M 1% 1/8W 0757-0458 
0757-0458 R:FXD MET FLM 51.21K OHM 1% 1/8W 0757-0458 
0757-0458 R:FXD MET FLM 51.1K OHM 1% 1/8W 0757-0458 
0757-0401 R:FXD MET FLM 100 OHM 1% 1/8W 0757-0401 


0757-0447 R:FXD MET FLM 16.2K OHM 1% 1/8W 0757-0447 
0811-3007 R=FXD WW LOK OHM 0.01% 1/32W 0811-3007 
0698-3157 RsFXD MET FLM 19.6K OHM 1% 1/8W 0698-3157 
0757-0440 R3:FXD MET FLM 7-50K OHM 12% 1/8W 0757-0440 
0757-0442 R:FXD MET FLM 10.0K OHM 1% 1/8W 0757-0442 


0811-3007 R:FXD WwW LOK OHM 0.01% 1/32W 0811-3007 
0811-3007 RzFXD WW LOK OHM 0.01% 1/32W 0811-3007 
0757-0441 R:FXD MET FLM 3.25K OHM 1% 1/8W 0757-0441 
0757-0438 R:FXD MET FLM 3e11K OHM 1% 1/8W 0757-0438 


0811-3007 RsEXD WW 10K OHM 0.01% 1/32W 0811-3007 


0811-3008 R3FXD WW 8K DHM 0.01% 1/32W 0811-3008 
0811-3008 R:FXO WW 8K GHM 0.91% 1/32W 0811-3008 
0757-0401 R:FXD MET FLM 100 OHM 12% 1/8W 0757-0401 
0811-3008 RzFXD Ww 8K OHM 0.01% 1/32W 0811-3008 


0811-3009 RzFXD WW 44.0K GHM 1.0% 1/8W 0811-3009 


0811-3008 R:FXD WW 8K OHM 0.01% 1/32W 0811-3008 
0698-3157 R3FXD MET FLM 19.6K OHM 1% 1/8W 0698-3157 
0757-0401 R:FXD MET FLM 100 OHM 1% 1/8W 0757-0401 
0811-3007 R3FXD WW LOK GHM 0.012% 1/32W 0811-3007 
0811-3112 RsFXD WW L17.5K GHM 1.9% 1W 0811-3112 


0698-3157 R:FXD MET FLM 19.26K OHM 1% 1/8W 0698-3157 
0698-3155 R3:FXD MET FLM 4%.64K O4M 1% 1/8W 0698-3155 
0698-32157 R:FXD MET FLM 19.6K OHM 1% 1/8W 0698-3157 
0811-3007 R3sFXD WW LOK OHM 0.01% 1/32W 0811-3007 
0757-0401 R:FXD MET FLM 100 OHM 1% 1/8W 0757-0401 


0698-3157 R:FXD MET FLM 1926K OHM 1% 1/8W 0698-3157 
0757-0401 R:FXD MET FLM 100 OHM 12 1/8W 0757-0401 
0757-0447 R2FXD MET FLM 15.22K OAM 12% 1/8W 0757-0447 
2100-1776 R:VAR WW 1OK OHM 5% TYPE H 1W 2100-1776 
2100-1776 Rz VAR 10K OHM 5% TYPE H IW 2100-1776 


2100-1776 R:VAR WW LOK OHM 5% TYPE H 1W 2100-1776 
2100-1774 R2VAR WW 2K OHM 5% TYPE H IW 2100-1774 
2100-1776 R:VAR WW LOK OHM 5% TYPE H IW 2100-1776 
2100-1776 R2:VAR WW LOK OHM 5% TYPE H 1W 2t00-1776 


2100-1776 RzVAR 10K OHM 5% TYPE H 1W 2100-1776 


See introduction to this section for ordering information 


Replaceable Parts 


Reference 
Designation 


2100-1774 
2100-1776 
0811-3007 
0811-3007 
0698-3160 


2100-17764 
0757-0440, 
0757-0442. 
0811-3007 
0811-3007 


0757-0441 
0757-0438 
0811-3007 
0811-3008 
0811-3008 


0757-0401 
0811-3009 
0811-3008 
0811-3008 
0757-0401 


0811-3112 
0811-3007 
0698-3155 
0757-0458 
0811-2007 


0698-3157 
0757-0401 
3101-1162 
3101-1162 
0360-1514 


0360-1514 
0360-1514 
0360-1514 
0360-1514 
0360-1514 


0360-1514 
0360-1514 
0360-1514 
1826-0013 
1826-0013 


1826-0013 
1826-0013 
1826-0013 
1826-0013 
1902-0041 


Table 6-2. Replaceable Parts 


R3VAR 
R=2VAR 
R:FXD 
R:2FXD 
R3FXD 


R2VAR 
RsFXD 
R:FXD 
R3FXD 
R3FXD 


R3FXD 
R:FXD 
R2FXD 
R3FXD 
R3FXD 


R3FXD 
R3FXD 
R:FXD 
R3FXD 
R3FXD 


RsFXD 
RsFXD 
RsFXD 
R3FXD 
R3FXD 


RsFXD 
R3FXD 


2K OHM 5% TYPE H 1wW 
10K OHM 5% TYPE H 1W 
10K OHM 0.01% 1/32W 
10K OHM 0.01% 1/32W 
MET FLM 3126K OHM 12 1/8W 


WW LOK GHM 5% TYPE H LW 
MET FLM 7-50K OHM 1% 1/86 
MET FLM 10.0K OHM 1% 1/8W 
WW LOK OHM 0.01% 1/32W 

We 10K OHM 0.01% 1/32W 


MET FLM 8.25K OHM 1% 1/8W 
MET FLM 5e211K OHM 1% 1/8W 
WW 1OK OHM 0.01% 1/32W 
WW 8K OHM 0.01% 1/32W 
WW 8K OHM 0.01% 1/32W 


MET FLM 100 OHM 1% 1/8W 
WW 44.0K 9HM 1.02 1/8wW 
WW 8K OHM 0.01% 1/32W 
WW 8K OHM 0.01% 1/32W 
MET FLM 100 OHM 12 1/8W 


WW 117.25K OHM 1.0% 1W 
WwW LOK OHM O.O1% 1/32W 
MET FLM 4.64K OHM 1% 1/8W 
MET FLM 5121K OHM 1% 1/8W 
WW 10K OHM 0.012% 1/32W 


MET FLM 19.6K OHM 12% 1/8H 
MET FLM 100 DHM 1% 1/8W 


SWITCH: SLIDE MINIATURE» SPOT 
SWITCH:SLIDE MINIATURE. SPDT 
TERMINAL PIN: SQUARE 


TERMINAL PIN: SQUARE 
TERMINAL PIN: SQUARE 
TERMINAL PIN: SQUARE 
TERMINAL PIN: SQUARE 
TERMINAL PIN: SQUARE 


TERMINAL PIN: SQUARE 
TERMINAL PIN: SQUARE 
TERMINAL PIN: SQUARE 


IC: LINEAR 
IC2LINEAR 


ICeLINEAR 
ICZLINEAR 
IC: LINEAR 
ICeLINEAR 
DIGDE: BREAKDOWN S.LLV 5% 


Model 8445B 


Mfr Part Number 


2100-1774 
2100-1776 
0811-3007 
0811-3007 
0698-3160 


2100-1776 
0757-0440 
0757-0442 
0811-3007 
0811-3007 


0757-0441 
0757-0438 
0811-3007 
0811-3008 
0811-3008 


0757-0401 
0811-3009 
0811-3008 
0811-3008 
0757-0401 


0811-3112 
0811-3007 
0698-3155 
0757-0458 
0811-3007 


0698-3157 
0757-0401 
GF124-0008 
GF124-0008 
0360-1514 


0360-1514 
0360-1514 
0360-1514 
0360-1514 
0360-1514 


0360-1514 
0360-1514 
0366-1514 
1826-0013 
1826-0013 


1826-0013 
1826-0013 
1826-0013 
1826-0013 
$Z10939-98 


1902-0184 DIGDE BREAKDOWN: SILICIN 16.2V 5% 1902-0184 
1902-0041 DIGDESBREAKOOWN 5.LIV 5% $Z10939-98 
1902-0184. DIGDE BREAKDOWN: SILICIN 16.2V 5% 1902-0184 
1902-0041 DIGDEZ:BREAKDOW 5S.11V 52 3 $Z10939-98 
1902-0184 DIGDE BREAKDOWN: SILICON 16.2V 52% 1902-0184 


1902-0041 DIODE:BREAKDOWN 5.11LV 5% E $Z10939-98 
1902-0184 DIGDE BREAKDOWN: SILICIN 16.2V 5% 4 1902-0184 


08445-60114 POWER SUPPLY ASSY 08445-60114 


A2C1 0160-2055 Cs:FXD CER 0.01 UF +80-20% 1lOOVDCW 
A2C2 0160-2055 CzFXD CER 0.01 UF +80-20% 100V0CW 
A2C3 0180-1819 C:FXD AL ELECT 100 UF +75-10% 5SOVDCW 


Co 23F101F1032S22-CDY 
C023F101F103Z2S22-CDH 
30D107G050DH2-9SM 


A2C4 0180-2181 C2FXD ELECT 1399 UF +75-102% S50VOCW 
A2C5 0160-3459 CzFXD CER 0-02 UF 20% 1LOOVDCW 
A2C6 0160-3466 C:FXO CER 190 PF 19% 250VDCw 


36D132G050AA2A-D0B 
C023F101H203MS 22CDH 
C1L57F251F101KS22-CDH 


A2CR1 
A2CR2 


A2CR3 
A2CR4 
A2CR5 
A2CR6 
A2CRT 


A2CR8 
A2CR9 
A2CR10 
A2CR11 
A2CR12 


1901-0025 
1901-0025 


1901-0025 
1901-0025 
1901-0040 
1901-0200 
1901-0200 


1901-0200 
1901-0200 
1901-0159 
1901-0159 
1901-0159 


DIGDESSILICON LOOMA/1V 
DIODE:SILICON LOOMA/1V 


DIODE:STLICON LOOMA/1V 
DIODE:STLICON LOOMA/1LV 
ODIGDE:SILICON 50 MA 3) WV 
DIODE:SI 3 A 100 PRRV 
DIODE:SI 3 A 100 PRRV 


DIODEsSI 3 A 100 PRRV 
DIODE:SI 3 A 100 PRRV 
DIODE:SILICON 0.75A 400PIV 
DIQDE:SILICON 0.75A 4090PIV 
DIODEZSILICON 0.75A 490PIV 


See introduction to this section for ordering information 


FD 2387 
ED V23 87 


FD 2387 
FD 2387 
FDG1088 
1901-0200 
1901-0200 


1991-02900 
1901-0200 
SR1358-4 
SR1358-4 
SF1358-4 


Model 8445B Replaceable Parts 


Table 6-2. Replaceable Parts 


aoe Mfr 


Reference 


Designation Mfr Part Number 


A2CR13 1901-0159 DIGDE:SILICON 9.75A 400PIV SR1358-4 

A2Fl 2110-0012 FUSE:0.5 AMP 250V 312.500 

A2F2 2110-0027 FUSE:0.2125A 250V 312.125 

A2MP1 1205-0011 HEAT DISSIPATOR: FOR TO-5 AND TO-9 CASES TXBF-032-0258 
A2MP2 1205-0085 HEAT SINK:SEMICONDUCTOR 6166B BASE ONLY 


A2MP3 2110-0269 


CLIP: FUSE 0.250" DIA 6008-32CN 


A201 1854-0072 TSTR:SI NPN 2N3054 
A202 1854-0022 TSTR:SI NPN $17843 
A203 1853-0012 TSTR=SI. PNP 2N2904A 
A204 1854-0022 TSTR=ST NPN $17843 


A205 1854-0022 TSTRzSI NPN $1 7843 


A206 1853-0012 TSTR=SI PNP 2N2904A 
A207 1853-0012 TSTR:SI PNP 2N2904A 
A208 1853-0012 TSTR:SI PNP 2N2904A 
A209 1854-0039 TSTR:SI NPN 2N3053 


A2010 1853-0020 


TSTRzSI PNP(SELECTED FROM 2N3702) 1853-0020 


A2011 1854-0071 TSTR:SI NPN(SELECTED FROM 2N3704) 1854-0071 
A2R1 0698-3260 R2FXD MET FLM 454K GHM 12% 1/ 8W 0698-3260 
A2R2 0757-0442 R2FXD MET FLM 10.0K GHM 12% 1/8W 0757-0442 
A2R3 0698-3260 R2FXD MET FLM 454K OHM 12 1/8W 0698-3260 


A2R4 0757-0458 RsFXD 


MET FLM 51.1K OHM 12 1/8W 0757-0458 


A2R5 2100-1774 RzVAR WW 2K OHM 5% TYPE H IW 2100-1774 
A2R6 0757-0442 R:FXD MET FLM 10.20K OHM 12% 1/8W 0757-0442 
A2RT7 0698-0083 R2FXD MET FLM 1.96K OHM 1% 1/8W 0698-0083 
A2R8 0757-0458 RsFXD MET FLM 51.1K OHM 12% 1/8W 0757-0458 


A2R9 0757-0465 


R:FXD MET FLM 100K GHY 12 1/8W 0757-0465 


A2R10 0757-0442 R2FXD MET FLM 10.20K OHM 1% 1/8W 0757-0442 
A2R11 0757-0466 R3FXD MET FLM 1LLOK OHM 12% 1/ 8W 0757-0466 
A2R12 0598-3260 R2FXD MET FLM 464K OHM 12 1/8W 0698-3260 
A2R13 0757-0458 R3FXD MET FLM 51.21K OHM 12 1/8W 0757-0458 


A2R14 0764-0016 R2FXD MET FLM 1000 OHM 5% 2W 0764-0016 


A2R15 1810-0037 RESISTOR ARRAY:1K OHM 2% 1W EACH 1810-0037 
A2R16 0698-3136 RzFXD MET FLM 17.28K OAM 12% 1/8W 0698-3136 
A2R17 0698-3156 R2FXD MET FLM 14.27K OHM 1% 1/8W 6698-3156 
A2R18 0698-3260 R2FXD MET FLM 454K OHM 12% 1/ 8W 0698-3260 


A2R19 0698-3637 R:FXD MET OX 820 OHM 5% 2wW 0698-3637 


A2R20 2100-1767 R3VAR WW 10 OHM 5% TYPE H IW 2100-1767 
A2R21 2100-1767 R2VAR WW LO OHM 52 TYPE H IW 2100-1767 
A2R22 0698-3241 R3FXD FLM 250 OHM 0.25% 1/8W 0698-3241 
A2R23 2100-1776 RiVAR WW LOK OHM 5% TYPE H lw 2100-1776 


A2R24& 0764-0033 R2FXD MET OX 33 OHM 5% 2wW 0764-0033 


A2R25 0757-0279 R3FXD MET FLM 3.16 OHM 12 1/8W 0757-0279 
A2R26 0757-0439 R3FXD MET FLM 6.281K OHM 1% 1/8W 0757-0439 
A2R2T 0698-3136 R2FXD MET FLM 17.8K OHM 1% 1/8W 0698-3136 
A2R28 0757-0442 RsFXD MET FLM 19.0K OHM 12% 1/8W 0757-0442 


A2R29 0683-0275 R3FXD COMP 2.7 OHM 5% 1/4wW CB 27G5 

A2TPL 0360-1514 TERMINAL PIN:SSOQUARE 0360-1514 
A2TP2 0360-1514 TERMINAL PIN: SQUARE 0360-1514 
A2TP3 0360-1514 TERMINAL PIN:SQUARE 0360-1514 
A2TP4 0360-1514 TERMINAL PIN: SQUARE 0360-1514 


A2TP5 0360-1514 TERMINAL PIN:SQUARE 0360-1514 


A2TP6 0360-1514 TERMINAL PIN: SQUARE 0360-1514 
A2TPT 0360-1514 TERMINAL PIN:SQUARE 0360-1514 
A2U1 1820-0196 IC:LINEAR VOLTAGE REGULATOR( INPUT) 1820-0196 
A2U2 1826-0013 IC: LINEAR 1826-0013 


A2U3 1826-0013 IC: LINEAR 1826-0013 


A2VRL 1902-0025 DIODE,BREAKDOWN:10.0V 5% 400 Mw 1902-0025 
A2VR2 1902-3245 DIODE BREAKDOWN: SILICIN 21.5V 5% 1902-3245 
A2VR3 1902-3245 OIODE BREAKDOWN:SILICON 21.5V 5% 1902-3245 
A2VR4 1902-0025 DIODE+BREAKDOWN:10.0V 5% 400 Mw 1902-0025 


A2VR5 1902-3256 DIODESBREAKDOWN SILICON 23.7V 5% 1902-3256 


A2VR6 1902-3279 DIGDE BREAKDOWN: 28.7V 1902-3279 
A2VRT7 1902-3048 DIODE BREAKDOWN:SILICON 3.48V 5% 1902-3048 
A2VRB8 1902-3268 DIGDE BREAKDOWN: 26.1V 5% 1902-3268 
A2VR9 1902-3268 DIODE BREAKDOWN: 26.1V 5% 1902-3268 


08445-60103 YIG DRIVER ASSY 08445-60103 


0160-3094 CzFXD CER O.1 UF 10% LOOVDCW 2C 18A1-CML 


0160-2055 C:FXD CER 0.01 UF +80-20% LOOVDCW CO23F101F103ZS22-CDH 
0160-3455 CzFXD CER 479 PF 10% 1L0900VDCW CO67FLO2F471KS22 
1901-0025 DIQDE:SILICON LOOMA/ IV FD 2387 

1901-0040 DIODE:SILICON 50 MA 39 WV FDG1088 


See introduction to this section for ordering information 


Replaceable Parts Model 8445B 


Table 6-2. Replaceable Parts 


Reference 


: ; Mfr Part Number 
Designation 


1901-0025 DIGDE:SILICON LOOMA/1V FD 2387 
2110-0094 FUSE:1.25 AMP 250V 5125525 
0490-0894 RELAY:2 FORM C 2 AMP 30VDC HP110 
0340-0162 INSULATOR: TSTR FOR TO-66 A0340-0162-1 
1200-0043 INSULATOR:TSTR MOUNT ING(TO-3) 293011 


1200-0081 INSULATOR: BUSHING, NYLON 974 307 


2110-0269 CLIP2FUSE 0.250" DIA 6008-32CN 
08445-00003 HEAT SINK:DRIVER 08445-00003 
1854-0022 TSTR:SI NPN $17843 
1853-0020 TSTR=SI PNP(SELECTED FROM 2N3702) 1853-0020 


1854-0237 TSTRSSI NPN 2N3738 


1854-0217 TSTR:SI NPN 2N3442 

1853-0020 TSTR2SI PNP(SELECTED FROM 2N3702) 1853-0020 
1853-0020 TSTR:SI PNP(SELECTED FROM 2N3702) 1853-0020 
1854-0071 TSTR2SI NPN(SELECTED FROM 2N3704) 1854-0071 


1854-0072 TSTR:SI NPN 2N3054 


06 98-3150 R2FXD MET FLM 2.37K OHM 12% 1/8W 0698-3150 
0757-0317 R:FXD MET FLM 1.33K DHM 1% 1/8W 0757-0317 
0757-0460 R2FXD MET FLM 61.9K OHM 1% 1/8W 0757-0460 
0757-0460 R3FXD MET FLM 61.9K OHM 1% 1/8W 0757-0460 


0698-3161 R3FXD MET FLM 38.3K O4M 1% 1/8W 0698-3161 


0757-0401 R2FXD MET FLM 100 OHM 1% 1/8W 0757-0401 
2100-1776 R2VAR WW LOK OHM 5% TYPE H 1W 2100-1776 
0757-0458 R3FXO MET FLM 51.21K OHM 18 1/8W 0757-0458 
0757-0442 R2FXD MET FLM 10.0K OHM 12% 1/8W 0757-0442 


0757-0422 R3FXD MET FLM 909 OHM 12% 1/8W 0757-0422 


0811-1362 R3FXD WW 1000 OHM 0.012% 1/4W 0811-1362 
0811-3243 R3FXD WW 2.675 OHM 0.1% 2.5W 0811-3243 
0757-0398 R:FXD MET FLM 75 OHM 1% 1/8W 0757-0398 
0698-3160 R2FXD MET FLM 31.6K OHM 12% 1/8W 0698-3160 


0757-0401 R>FXD MET FLM 100 OHM 1% 1/8W 


0757-0401 


0811-3007 R3FXD Ww LOK GHM 0.01% 1/32W 0811-3007 
0757-0465 R2FXD MET FLM LOOK OHM 1% 1/ 8W 0757-0465 
0698-3441 R?FXO MET FLM 215 OHM 1% 1/8W 0698-3441 
0683-0275 R:FXD COMP 2.7 OHM 5% 1/4W CB 2765 


0698-3449 R2FXO MET FLM 28.7K DHM 1% 1/8W 0698-3449 


2100-1772 R:VAR WW 500 OHM 5% TYPE H lW 2100-1772 
0757-0458 R3FXD MET FLM 51.1K OHM 1% 1/8W 0757-0458 
0757-0458 R2FXD MET FLM 51.1K OHM 1% 1/8W 0757-0458 
2100-1777 R:VAR WW 20K OHM 5% TYPE H 1wW 2100-1777 


NOT ASSIGNED 


2100-1777 R2VAR WW 20K OHM 5% TYPE H 1W 2LO0=17 7, 
3101-1162 SWITCHZ=SLIDE MINIATURE, SPOT GF124-0008 
0360-1514 TERMINAL PIN: SQUARE 0360-1514 
0360-1514 TERMINAL PINZSQUARE 0360-1514 
0360-1514 TERMINAL PIN: SQUARE 0360-1514 


0360-1514 TERMINAL PIN: SQUARE 0360-1514 


1826-0013 IC2LINEAR 1826-0013 
1902-0685 DIODE BREAKDOWN:9.0V 2% 1N938 

1902-3203 DIODE BREAKDOWN: SILICIN 14.7V 5% 1902-3203 
1902-0184 DIODE BREAKDOWN:SILICON 16.2V 52% 1902-0184 


1902-3182 
1902-0175 
1902-3279 


DIODE BREAKDOWN:SILICIN 12.1V 5% 
DIODE BREAKDOWN: 1 00V 
DIGDE BREAKDOWN: 28.7V 


1902-3182 
1902-0175 
1902-3279 


0960-0358 YIG FILTER 0960-0358 


08445-60104 MOTHER BOARD ASSY 08445-60104 


0698-3453 
1251-1886 
1251-1886 
1251-1886 


R3?FXD MET FLM 196K OHM 1% 1/8W 
CONN:PC 30-CONTACT (2x15) 
CONN: PC 30-CONTACT (2X15) 
CONN:PC 30-CONTACT (2X15) 


0698-3453 
252-15-30-340 
252-15-30-340 
252-15-30-340 


A6 5060-9409 POWER MODULE ASSEMBLY 5060-9409 


A6J1 THRU J8 0360-1514 TERMINAL PIN: SQUARE 


0360-1514 


FACTORY SELECTED PART 


See introduction to this section for ordering information 
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Table 6-2. Replaceable Parts 


Designation 


08445-60107 DIGITAL PANEL METER ASSY 08445-60107 
(FOR OPTION 003) 


ATJ1 1251-0143 CONNECTOR:FEMALE 14-CONTACT JAC 1251-0143 
ATMP1L 0340-0037 POST: TERMINAL 0340-0037 
ATMP2 0340-0039 I NSUL ATOR: BUSHING 0340-0039 
ATMP3 0340-0783 INSULATOR: SPRING OBD 


ATMP4 0360-0016 TERMINAL =LUG 718 

ATMP5 0362-0192 TERMINALSCRIMP LUG OBD 

ATMP6 0403-0026 GLIDE:NYLON 0403-0026 
ATMPT 0520-0129 SCREW:PAN HD POZI DR 2-56 X 0.2312" LG 0BD 

ATMP8 1200-0043 INSULATOR: TSTR MOUNTING (TO-3) 293011 


ATMP9 1200-0063 
ATMP1O 2190-0003 
ATMP11 2190-0014 
ATMP12 2200-0103 
ATMP13 2200-0143 


LUG:CRIMP 1200-0063 
WASHER: LOCK FOR #4 HW) 21990-0003 
WASHER:LOCK FOR #2 HWD 2190-0014 
SCREW:SST PHH POZI DR 4-40 X 1/4"W/LK OBD 
SCREW:PAN HD POZI DR 4-40 X 0.375" O80 


NNNNA 


ATMP14 2260-0001 
ATMP1L5 3050-0026 
ATMP16 08445-00110 
ATRI1 0811-0569 
ATR2 0811-1185 


NUT:HEX SSTL 4-40X1/4X3/32 OBD# 
WASHER: FLAT 0.125" ID oBD 
MOUNTING BRACKET 08445-00110 
RsFXD WW 1.1421K OHM 0.012 0.125W 0811-0569 
R3FXD WW 100K OHM 0.912% 1/20W 0811-1185 


eC) 


ATUL 1820-0430 
ATAL 

ATAL 

ATAL 08445-60113 DIGITAL PANEL METER 08445-60113 
ATAL 


~ 


ICzLINEARe VOLTAGE REGULATOR 5V 1820-0430 


A7A1A1 (SEE Al ASSY IN 34740ACDPM)MANUAL > 
A7A1A2 (SEE A2 ASSY IN 34740ACDPM)MANUAL ) 
A7A1A3 (SEE A3 ASSY IN 34740ACDPM)MANUAL ) 


ATA2 08445-60106 BOARD ASSY: JUMPER 08445-60106 


CHASSTS PARTS 
3160-0209 FAN: TUBE-AXTAL 115V/60HZ 3160-0209 
0160-3451 CzFXD CER 0-01 UF +80-20% LOOVDCW C0238101F103ZS25-CD4 


0160-3451 C:FXO CER 0.01 UF +80-20% 1LOOVDCW C0238101F103ZS$25-COH 
2140-0244 LAMP:GLOW MINIATURE 95V AlH 

(PART OF S1) 
2110-0001 FUSEs1 AMP 250V 312001. 

(FOR 100/120 VAC) 


2110-0012 FUSE20.5 AMP 250V 312.500 
(FOR 220/240 VAC) 

0960-0159 FILTER:LOW PASS 0-128 GHZ 0960-0159 
(DELETE FOR OPTION 004) 

1250-0914 BODY:RF CONNECTOR 131-150 


1250-0909 4 ASSY:RF CONNECTOR APC-7 TYPE 131-1057 
{OPTIGN O01) 

1250-0915 CONTACT:RE CONNECTOR 131-149 

1250-0816 CONTACT:RF CONNECTOR FOR APC-7 CONNECT 131-1054 
(OPTION O01) 


(ALSO SEE MP30 THROUGH MP35). 
1250-0914 BODY: RF CONNECTOR 131-150 
1250-0909 ASSY:RF CONNECTOR APC-7 TYPE L31=1057 
(OPTION 001) 
1250-0915 CONTACT:RF CONNECTOR 131-149 


1250-0816 CONTACT:RF CONNECTOR FOR APC-7 CONNECT 131-1054 
(OPTION O01) 
(ALSO SEE MP30 THROUGH MP35). 


1250-0118 CONNECTOR: BNC 28JR 128-1 
CSEE MP8) 


1251-2214 ? CONNECTORSR & P 12 MALE CONTACTS DCM1 7W5P 
(SEE MP18). 

08445-60011 SWITCH: PRECISION, COAXIAL 08445-60011 
CDELETE FOR OPTION 004) 


08445-60011 SWITCH: PRECISIINe COAXTAL 08445-60011 
(DELETE FOR OPTION 004) 

0590-0127 ? NUT:SHEET METAL 4-40 THREAD C991-440-24B 

1251-0218 CONNECTOR:LOCK POST SUBMINAT TYPE D 053018 

2190-0016 WASHER:LOCK PH BRZ NP OBD 


See introduction to this section for ordering information 


Replaceable Parts 


Reference 
Designation 


THRU P10 
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HP Part Number 


2200-0764 
2950-0001 
3150-0224 
9223-0042 
5040-0345 
5060-8543 
5060-8739 
08445-00008 
08445-00021 
08445-00105 
08445-00107 
08445-00109 
08445-20004 
08445-40102 
1251-0179 
2200-0109 


5040-0327 


5040-0051 
1251-0582 


08445-00004 


08445-00005 


08445-00010 


08445-00006 
08445-00111 
08445-00001 
08445-00002 
0590-0923 


5040-0306 


08555-20093 


08555-20094 


2190-0104 
2950-0132 


08761-2027 


1251-0158 


1251-0142 


0362-0063. 


2100-3105 


2100-3105 
0757-0459 


2100-3128 


2100-3128 
3101-1395 


3100-3229 


Table 6-2. Replaceable Parts 


|Description 


SCREW:FIL HD 4-40 X 0.156" LG 
NUT:HEX BRS NP 3/8-32 X 1/2 
FILTER: AIR 

POST: POLYETHYLENE 

INSULATOR: CONNECTOR CUSED WITH J4) 


BRACKET: JOINING KIT, OLIVE GRAY 
KIT3RACK MOUNT 3H 

CLAMPSFRONT PANEL TRIM 

BAFFLE: AIR 

SUB- PANEL: FRONT 


BRACKET: POT MOUNTING 
DECK:MAIN 
KNOB : KNURLED 

WINDOW COUNTER 
CONNECTOR: COAXIAL 
CUSED WITH J5) 


SCREW:PAN HD POZI DR &-40 X 0.438" LG 
(USED WITH Pl) 
HOOD: CONNECTOR 
(USED WITH P1) 


HOOD:CONNECTOR 

(USED WITH XA5) 
STRAIN RELIEF 

(USED WITH P2) 
KNOB:DI AL COARSE TUNE 
CFOR OPTION 002) 


KNOB: DIAL FINE TUNE 

{FOR OPTION 002) 

KNOB:DIAL MODE 

(FOR OPT O02 ONLY» DELETE FOR 004) 


KNOB: DIAL MODE 

(FOR OPT 002 & 004 COMBINED) 
SUPPORT:DIGITAL DISPLAYCFOR OPT 003) 
BRACKET MOUNTING. BOTTOM 

(DELETE FOR OPTION 004) 


BRACKET MOUNTING, TOP 
(DELETE FOR OPTIGN 0043 
NUT2KNURLED 1/2-32 THREAD 
(PART OF SI) 

INSULATOR : 

CUSED WITH Jl AND J2) 


CENTER CONDUCTOR 

(USED WITH Jl AND J2). 
BODY : BULKHEAD 

(USED WITH J1 AND J2). 


WASHER:LOCK 0.439" ID 
(USED WITH J1 AND J2). 
NUTSHEX 7/16-28 

(USED WITH Jl AND J2). 
INSULATOR 

CUSED WITH Jl AND J2) 


CONNECTOR: PC {lL X 6) GRIBBON CONTACT 
(SEE MP19. MP20) 


(PART OF W1O». Pl THROUGH P8) 


CONNECTOR: MALE 14 CONTACTS 
(SEE MP22: FOR OPT 003) 


TERMINATION: CRIMP LUG FOR 0.046S0 PIN 


RzVAR COMP 100 GHM 102 LIN 1/2W 


RsVAR COMP 100 OHM 10% LIN 1/2W 
R:FXD MET FLM 5622 OHM 1% 1/8W 
(PART OF W10) 

R=VAR WW LOK OHM 10% LIN 2W 
(FOR OPTION 002) 


R:VAR WW LOK GHM 10% LIN 2W 
(FOR OPTION 002) 

SWITCH: PUSHBUTTON DPDT-DR 
(INCL DSl,y MP29 ; P/O W10) 
SWITCH: RCTARY 

CFOR OPTION 002) 


See introduction to this section for ordering information 
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Mfr Part Number 


oOBD 

9002 
3150-0224 
9223-0042 
5040-0345 


5060-8543 
5060-8739 
08445-00008 
08445-00021 
08445-00105 


08445-00107 
08445-00109 
08445-20004 
08445-40102 


DM-53740-5001 


OBD 


5040-0327 


5040-0051 
1251-0582 


08445-00004 


08445-00005 


08445-00010 


08445-00006 


08445-00111 
08445-00001 


08445-00002 
OBD 


5040-0306 


08555-20093 


08555-20094 


08761-2027 


250-06-30-210 


1251-0142 


OBD 


2100-3105 


2100-3105 
0757-0459 


2100-3128 


2100-3128 


53-67280-121/A1H 


Model 8445B Replaceable Parts 


Table 6-2. Replaceable Parts 


Designation 


9100-0545 TRANSFORMER: POWER 9100-0545 

0360-1190 LUG:SOLDER B.N.C. 720 SPEC 

11670L CABLE ASSY:RF RIGIDO( STANDARD ) 11670L 
(DELETE FOR OPT O01) 


11670M CABLE ASSY:APC-7 CONNECTOR 11670M 
(FOR OPTION 001) 
8120-1378 CABLE ASSY:AC POWER CORD KH-7081 
08445-60007 CABLE ASSY: INTERCONNECT 08445-60007 
08445-20110 CABLE ASSY:SWITCH INPUT 08445-20110 
(DELETE FOR OPTION 004) 


08445-20110 CABLE ASSY:SWITCH INPUT 08445-20110 
(DELETE FOR OPT 004) 

08445-20111 CABLE ASSY:SWITCH-LP 08445-20111 
(DELETE FOR OPT 004) 


08445-20112 CABLE ASSY:LP-SWI TCH 08445-20112 
(DELETE FOR OPTION 004) 

08445-20108 CABLE ASSY:YIG INPUT 08445-20108 

08445-20109 CABLE ASSY:YIG OUTPUT 08445-20109 

08445-60108 PRIMARY POWER WIRING HARNESS 08445-60108 
CINCL A6, P1-P8, R3 & S1) 


1251-0135 CONNECTOR: PC EDGE 15 CONTACT 91-6915-1500-930 
(SEE MP21) 
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Table 6-2. Replaceable Parts 


Figure 6-1. Cabinet Parts 


esig. 


BOGO6OO600000000800 


08445-00026 
08445-00108 
5000-8595 
08445-00027 
5060-0767 
1490-0030 
08445-40101 
08445-00104 
08445-00102 
08445-00103 
08445-00101 
5020-6850 
5060-0730 
5000-0050 
5020-6851 
08445-00106 
08443-40005 


TOP COVER ASSY: MOD 08445-00026 
PANEL: REAR 08445-00108 
COVER:SIDE, OLIVE GRAY 5000-8595 
BOTTOM COVER ASSY: MOD 08445-00027 
FOOT ASSY: FM 5060-0767 
STAND: TILT 1490-0030 
WINDOW: LED (FOR OPT. 003 ONLY) 08445-40101 
PANEL: FRONT (DELETE FOR OPT. 002 OR 003) 08445-00104 
PANEL: FRONT (FOR OPT. 002 ONLY) 08445-00102 
PANEL: FRONT (FOR OPT. 003 ONLY) 08445-00103 
PANEL: FRONT (FOR OPT. 002 & 003 COMBINED) 08445-00101 
TRIM: PANEL, MINT GRAY 5020-6850 
FRAME ASSY: 3 X 16 5060-0730 
TRIM: SIDES 5000-0050 
TRIM: PANEL, MINT GRAY 5020-6851 
PLATE: CONNECTOR 08445-00106 
TRIM STRIP 08443-40005 


Model 8445B Replaceable Parts 


Table 6-3. Code List of Manufacturers 


MFR 
NO. MANJFACTURER NAME ADDRESS 


00000 U.S.A. COMMON ANY SUPPLIER OF U.SeA. 
01121 ALLEN RRADLFY Cf. MILWAUKFE. WIS. 

02660 AMPHFNOL CORP. BROADVIEdM, ILL. 

04713 MOTORALA SEMICONDUCTOR PROD.INC. PHOENIX, ARIZ. 

07263 FATIRCHTID CAMERA & TNST. CORP. SEMICONDUCTOR DIV. MOUNTAIN VIEW. CALIF. 
13102 THERMALLOY Co. DALLAS+ TEX. 

24931 SPECIALTY CONNFCTOR CO. INC. ITNODTANAPOL IS. IND. 
26365 GRIFS RFPRODJICER CRP. NEW ROCHELLE. NeVe 
28480 HEWLFTT-PACKARN CO. CORPARATF HO youR NEAREST 4P OFFICE 
56289 SPRAGJF ELFCTRIC CO. Ne. ADAMS, MASS. 

70903 BFLDFN CORP. CHICAGO. ILL. 

71468 TTT CANNON FLFECT. INC. LOS ANGELES, CALIF. 
71785 CINCH MFG. Ce DIV TRW INC. ELK GROVE VILLAGE. ILL. 
73734 FFDFRAI SCREW PRIN. INC. CHICAGN., ILL. 

F5915 LITTFLFUSF INC. DFS PLAINES.» ILL. 
76530 CINCH MANADNOCK MILLS DIV. TRW INC. City OF INDUSTRY, CALIF. 
76854 QAK MFG. CO. DIV. OAK ELFCTRO/NETICS C29. CRYSTAL LAKE, ILL. 
17342 AMERTCAN MACHINE & FOUNDRY CO. POTTER & RRUMFIFLD NIV. PRINCFTONe IND. 

78452 THOMPSON-BREMFF & Cf. CHICAGO, Itt. 

78553 TINNERMAN PRID. INC. CLEVELAND. OHTN 

719727 CONTINENTAL-wIRT ELECTRONICS CORP. WARMINSTER» PA. 

79963 ZIFRICK MFG. CI. MT.» KISCOs NeYe 

80120 SCHNITZFR ALLOY PRON. Ch. FLIZABETA NeJe 

80131 FLECTRONIC INDUSTRIES ASSOCIATION WASHINGTON D.C. 

87034 MARCOAK INDUSTRIFS / ANAHEIM, CALIF. 

91506 AUGAT TNC. ATTLEBORO. MASS. 

95354 MFTHODE MFG. CN. ROLLING MEADOAS, ILL. 
98978 INTFRNATIANAL ELECT. RFSFARCH CORP. BURBANK». CALTF. 
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Manual Changes 


SECTION VII 
MANUAL CHANGES 


7-1. INTRODUCTION 


7-2. This section normally contains information 
for adapting this manual to instruments for which 
the content does not apply directly. Since this 
manual does apply directly to instruments having 


serial numbers listed on the title page, no change 
information is given here. Refer to INSTRU- 
MENTS COVERED BY MANUAL in Section I for 
additional important information about serial 
number coverage. 
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SECTION Vill 
SERVICE 


8-1. INTRODUCTION 


8-2. This section provides instructions for trouble- 
shooting and repair of the HP 8445B Automatic 


Preselector. 
WARNING 


Line voltage is always present on termi- 
nals including the power input connector, 
fuse holder, power switch, etc. In addi- 
tion, when the instrument is on, energy 
available at many points may result in 
personal injury or death when contacted. 


8-3. PRINCIPLES OF OPERATION 


8-4. Information relative to the principles of oper- 
ation appears on the pages preceding Service Sheet 1. 


8-5. RECOMMENDED TEST EQUIPMENT 


8-6. Test equipment and accessories required to 
maintain the Preselector are listed in Table 1-4. If 
the equipment listed is not available, equipment 
that meets the required specifications may be 
substituted. 


8-7. FACTORY SELECTED COMPONENTS 


8-8. Some component values are selected at the 
time of final checkout at the factory. Usually these 
values are not extremely critical; they are selected 
to provide optimum compatibility with associated 
components. These components, which are identi- 
fied on the schematics with an asterisk, are listed in 
Table 8-1. The recommended procedure for re- 
placing a factory-selected component is as follows: 


au iry the original value, then perform the 
test specified in Section V of this manual for the 
circuit being repaired. 


Table 8-1. Factory Selected Components 


Normal 
Value Service 


Selected For Range Sheet 


Centering TRACKING 
control. 


30-1002 4 


Optimum adjustment 0-20022 
range for COURSE 


TRACKING control. 


b. If the specified test cannot be satisfac- 
torily performed, try the typical value shown in 
the parts list and repeat the test. 


c. If the test results are still not satisfactory, 
substitute various values until the desired result is 
obtained. 


8-9. ADJUSTABLE COMPONENTS 


8-10. Adjustable components, other than front 
panel operating controls, are listed in Table 8-2. 
Adjustment procedures for these components are 
contained in Section V of this manual. 


8-11. REPAIR 


8-12. Servicing aids on printed circuit boards 
include test points, transistor designations, adjust- 
ment callouts and assembly part numbers with 
alpha-numerical revision information. Table 8-3, 
Schematic Diagram Notes, provides information 
relative to symbols and values shown on schematic 
diagrams. 


8-13. GENERAL SERVICE HINTS 
8-14. Etched Circuit Boards 


8-15. The etched circuit boards used in Hewlett- 
Packard equipment are the plated-through type 
consisting of metallic conductors bonded to both 
sides of an insulating material. The circuit boards 
can be either a single layer or multi-layer board. 
The metallic conductors are extended through the 
component holes or interconnect holes by a plating 
process. Soldering can be performed on either side 
of the board with equally good results. Table 8-4 
lists recommended tools and materials for use in 
repairing etched circuit boards. Following are 
recommendations and precautions pertinent to 
etched circuit repair work. 


a. Avoid unnecessary component substitu- 
tion; it can result in damage to the circuit board 
and/or adjacent components. 


b. Do not use a high power soldering iron on 
etched circuit boards. Excessive heat may lift a 
conductor or damage the board. 
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Table 8-2. Adjustable Components 


A1R35/R39 Summing Amplifier 


A2R23 
A38R7 


YIG Driver 


A38R29 
A38R24 


YIG Driver 
YIG Driver 


c. Use a suction device or wooden toothpick 
to remove solder from component mounting holes. 


CAUTION 


Do not use a sharp metal object such as an 
awl or twist drill for this purpose. Sharp 
objects may damage the plated-through 
conductor. 


d. After soldering, remove excess flux from 
the soldered areas and apply a protective coating to 
prevent contamination and corrosion. 


8-16. Component Replacement 


8-17. The following procedures are recommended 
when component replacement is necessary: 

a. Remove defective 
board. 


component from 


b. If component was unsoldered, remove 
solder from mounting holes with a suction device 
or a wooden toothpick. 


c. Shape leads of replacement component to 
match mounting hole spacing. 


d. Insert component leads into mounting 
holes and position component as original was 
positioned. Do not force leads into mounting 
holes: sharp lead ends may damage the plated- 
through conductor. 
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A1R34/R38 Harmonic Number Amplifier 
A1R42/R46 n= + or — Amplifier 

A1R37/R41 IF = 550 MHz/2.05 GHz Network 
A1R36/R40 IF = 550 MHz/2.05 GHz Network 


A2R5 Power Supply 
A2R20 Remote Control Amplifier 
A2R21 Remote Control Amplifier 


Remote Control Amplifier 


NOTE: Items in italics are part of Option 003 instruments. 


Amplifier null 

Amplifier null 

2050 MHz IF Offset 

550 MHz IF Offset 

Amplifier null 

+19.5 Vde Adjust 

Common Differential Mode null 
Common Differential Mode null 
Amplifier null 


Amplifier null/FREQ OFFSET 
control centering 

18 GHz Breakpoint 

15.5 GHz Breakpoint 


NOTE 


Although not recommended when both 
sides of the circuit board are accessible, 
axial lead componennts such as resistors 
and tubular capacitors, can be replaced 
without unsoldering. Clip leads near body 
of defective component, remove compo- 
nent and straighten leads left in board. 
Wrap leads of replacement component 
one turn around original leads. Solder 
wrapped connection and clip off excess 
lead. ; 


8-18. GENERAL SERVICE INFORMATION 
8-19. Transistors and Diodes 


8-20. Transistors and diodes are used throughout 
the Preselector in circuit configurations such as 
delay circuits, trigger circuits, switches, oscillators 
and various types of amplifiers. Basic transistor 
operation is shown in the following pages. 


8-21. Transistor In-Circuit Testing. The common 
causes of transistor failure are internal short cir- 
cuits and open circuits. In transistor circuit testing, 
the most important consideration is the transistor 
base-to-emitter junction. The base emitter junction 
in a transistor is comparable to the control grid- 
cathode relationship in a vacuum tube. The base 
emitter junction is essentially a solid-state diode; 
for the transistor to conduct, this diode must be 
forward biased. As with simple diodes, the 
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Service 


Table 8-3. Schematic Diagram Notes 


SCHEMATIC DIAGRAM NOTES 
Refer to ANSI Y32.2 


Resistance is in ohms, capacitance is in microfarads, and inductance in millihenries 
unless otherwise noted. 


P/O = part of. 


* Asterisk denotes a factory-selected value. Value shown is typical. Capacitors may 
be omitted or resistors jumpered. 


Screwdriver adjustment . a) Panel control. 


Encloses front panel designation. "~~~ Encloses rear panel designation. 


Circuit assembly borderline. 

Other assembly borderline. 

Heavy line with arrows indicates path and direction of main signal. 

Heavy dashed line with arrows indicates path and direction of main feedback. 
Wiper moves toward CW with clockwise rotation of control as viewed from shaft 
or knob. 


Numbers in stars on circuit assemblies show locations of test points. 


Encloses wire color code. Code used (MIL-STD-681) is the same as the resistor 
color code. First number identifies the base color, second number the wider stripe, 
and the third number identifies the narrower stripe, e.g. denotes white base, 
yellow wide stripe, viole= t narrow stripe. 


n = harmonic number 

1 = 1st LO fundamental 

+ = Ist LO above or below Ist IF 

* = 550 MHz Ist IF; no asterisk = 2050 MHz 1st IF. 


Letter = off page connection. 


Number = Service Sheet location for off page connection. 
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forward-bias polarity is determined by the mate- 
rials forming the junction. Transistor symbols on 
schematic diagrams reveal the bias polarity re- 
quired to forward-bias the base-emitter junction. 
The B part of Figure 8-1 shows transistor symbols 
with the terminals labeled. The other two columns 
compare the biasing required to cause conduction 
and cut-off in NPN and PNP transitors. If the 
transistor base-emitter junction is forward biased, 
the transistor conducts. However, if the base- 
emitter junction is reverse-biased, the transistor is 
cut off (open). The voltage drop across a forward- 
biased, emitter-base junction varies with transistor 
collector current. For example, a germanium tran- 
sistor has a typical forward-bias, base-emitter volt- 
age of 0.2—0.3 volt when collector current is 1—10 
mA, and 0.4—0.5 volt when collector current is 
10—100 mA. In contrast, forward-bias voltage for 
silicon transistors is about twice that for germ- 
anium types; about 0.5—0.6 volt when collector 
current is low, and about 0.8—0.9 volt when 
collector current is high. 


8-22. Figure 8-1, Part A, shows simplified versions 
of the three basic transistor circuits and gives the 
characteristics of each. When examining a tran- 
sistor stage, first determine if the emitter-base 
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junction is biased for conduction (forward-biased) 
by measuring the voltage difference between 
emitter and base. When using an electronic volt- 
meter, do not measure directly between emitter 
and base; there may be sufficient loop current 
between the voltmeter leads to damage the tran- 
sistor. Instead, measure each voltage separately 
with respect to a common point (e.g., chassis). If 
the emitter-base junction is forward-biased, check 
for amplifier action by short-circuiting base to 
emitter while observing collector voltage. The short 
circuit eliminates base-emitter bias and should 
cause the transistor to stop conducting (cut off). 
Collector voltage should then change and approach 
the supply voltage. Any difference is due to leak- 
age current through the transistor and, in general, 
the smaller this current the better the transistor. If 
the collector voltage does not change, the tran- 
sistor has either an emitter-collector short circuit 
or emitter-base open circuit. 


8-23. Transistor and Diode Markings. Figure 8-2 
illustrates examples of diode and transistor mark- 
ing methods. In addition, the emitter lead for 
bipolar transistors is identified on the printed 
circuit boards. 


Table 8-4. Etched Circuit Soldering Equipment 


Soldering tool 


Soldering 
Unsoldering 


Resin (flux) Remove excess flux from 
soldered area before applica- 


tion of protective coating. 


Solder Component replacement 
Circuit board repair 


Wiring 


Protective 
coating 


Contamination, corrosion 
protection 


degrees) and Ungar No. PL113, 1/8 inch chisel tip. 
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Wattage rating: 4742-564 
Tip Temp: 850—900 degrees 


Soldering* tip | Soldering *Shape: pointed *Ungar No. PL111 
Unsoldering 
De-soldering To remove molten solder Suction device 
aid from connection 


Must not dissolve etched circuit 
base board material or conduc- 
tor bonding agent 


Resin (flux) core, high tin con- 
tent (60/40 tin/lead), 18 gauge 
(SWG) preferred 


Good electrical insulation, cor- 
rosion-prevention properties 


*For working on etched boards; for general purpose work, use Ungar No. 1237 Heating Unit (37.5W, tip temperature of 750—800 


**General Electric Co., Silicone Products Dept., Waterford, New York, U.S.A. 


Item Recommended 


Ungar No. 776 handle with 
*Ungar No. 4037 Heating Unit 


Soldapult by Edsyn Co., 
Arleta, California 


Freon, Aceton, Lacquer 
Thinner, Isopropyl 
Alcohol (100% dry) 


Silicone Resin such as 
GE DRI-FILM** 88 
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8-24. Operational Amplifiers 


8-25. Operational Amplifiers Function. Opera- 
tional amplifiers are used to provide such functions 
as summing amplifiers, offset amplifiers, buffers 
and power supplies. The particular function is 
determiend by the external circuit connections. 
Equivalent circuit and logic diagrams for type 741 
operational amplifiers are contained in Figure 8-3. 
Circuit A is a non- inverting buffer amplifier with a 
gain of 1. Circuit B is a non-inverting amplifier 
with gain determined by the resistance of R1 and 
R2. Circuit C is an inverting amplifier with gain 
determined by R1 and R2, with the input impe- 
dance determined by R2. Circuit D contains the 
functional circuitry and pin connection informa- 
_tion along with an operational amplifier review. 


NOTE 


In Circuit D it is assumed that the ampli- 
fier has high gain, low output impedance 
and high input impedance. 


Amplifier Characteristics 


leit COMMON COMMON 
CHARACTERISTIC CORON EMITTER COLLECTOR 


Input | mpedance aca = =F 5002 -15002 | 20Ka -500Ka 
Output ? . . 

| mpedance 300Kn -500Kn.| 30KQ -50KQ | 502 10002 
Voltage Gain 500 -1500 | 300 -1000 <1 

Current Gain <!l 25 -50 25 -50 


Power Gain 20dB -30dB - 40dB 10dB -20dB 
(Emitter Follower) 


Service 


8-26. Operational Amplifier | Troubleshooting 
Procedure. Measure and record the voltage level at 
both the —(inverting) terminal pin 2 and the + 
(non-inverting) terminal pin 3. The level should not 
differ by more than = 10 mV. If the voltage level is 
not within = 10 mV, check the external circuitry 
and components. If the external circuitry (input 
signal, operating voltages, feedback resistors) is 
normal, replace the operational amplifier. 


8-27. ELECTRICAL MAINTENANCE 


8-28. Perform the electrical checks and adjust- 
ments periodically and after repair or component 
replacement. 


8-29. MECHANICAL MAINTENANCE 


8-30. Inspect the air filter at the rear of the 
instrument frequently and clean it before air flow 
is restricted. To clean the filter, wash thoroughly in 
warm water and detergent. Air dry filter before 
installing it on the instrument. 


Transistor PRIOR OR Pirtansissoreiasing Of (i) | 
iy ee A CUTORE aie ey ie ae 


_ NPN 


COLLECTOR 


BASE {) 


EMITTER 


PNP 


COLLECTOR 


ae 
CONTROL MAIN 


ee CURRENT —_} CURRENT 


EMITTER 


Figure 8-1. Transistor Operation 
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FIELD EFFECT TRANSISTORS BI-POLAR TRANSISTORS. 
ii veces ee: PAO eas BLACK EPOXY (PLASTIC) TRANSISTORS 


ae 


DIODES 


DIODE SYMBOL 
ANODE ——*+—— CATHODE 


| WIDE : 


STRIPE & 
5 3 
= CONICAL 
CATHODE CATHODE. 


END EBC 
METAL CASE TRANSISTORS 


Figure 8-2. Examples of Diode and Transistor Marking Methods 
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A B 
INPUT 
INPUT 
OUTPUT 
OUTPUT R2 
GAIN = 
es GAIN = 1+ RI/R2 
INPUT IMPEDANCE: VERY HIGH 
OUTPUT IMPEDANCE: VERY LOW 
Cc D 
V OUTPUT 
R2 
INPUT 
GAIN = — RIR2 


INPUT IMPEDANCE = R2 
OUTPUT IMPEDANCE: VERY LOW 


IF “A” IS LARGE, Ve = V, 


¥ R1)_ RI 
(1) Vata MeN ities) av) (7) 


R1 


p R1 
(3) IFV,=0(x)), THEN |Vg=—V) (= 


Figure 8-3. Operational Amplifier Equivalent Circuit 
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SERVICE SHEETS 


GENERAL INFORMATION 
The numerals in the lower corner of each block refer to Service Sheets 
following the block diagram. Service sheets for the Preselector are contained 
in the following format: 

Block diagram — Service Sheet 1 

Troubleshooting Block Diagram — Service Sheet 2 

YIG Pre-Driver schematic — Service Sheet 3 

DPM Pre-Driver schematic — Service Sheet 3A 

YIG Driver schematic — Service Sheet 4 

Switching, Manual and Remote Control — Service Sheet 5 

Power Supplies — Service Sheet 6 


BLOCK DIAGRAM DESCRIPTION (SERVICE SHEET 1) 


Service Sheet 1 contains a functional block diagram of the Preselector. The 
Preselector is a Low-Pass Filter from dc to 1.8 GHz and a voltage tunable 
bandpass filter from 1.8 to 18 GHz. When used with the 8555A Spectrum 
Analyzer System (140/8552/8555A) selection of the Low-Pass Filter or the 
YIG Filter is automatic with control and tune voltages supplied by the 
Spectrum Analyzer. The Preselector can be used as a stand-alone bandpass 
filter. Tuning voltage supplied via the remote input determines the center 
frequency of the YIG filter. Instruments with manual controls may be tuned 
to any frequency within the filters range by the COARSE and FINE 
controls. 


TROUBLESHOOTING BLOCK DIAGRAM (SERVICE SHEET 2) 


Service Sheet 2 contains the block diagram and is used to isolate malfunction 
to the module level. The individual service sheets are used in isolating the 
malfunctioning component. 


YIG PRE-DRIVER (SERVICE SHEET 3) 


The YIG Pre-Driver uses input voltages from the 8555A Spectrum Analyzer 
System and produces an output voltage that is proportional to the frequency 
to which the analyzer is tuned. The analyzer provides a Sweep + Tune 
voltage that is representative of the frequency of the YIG oscillator in the 
analyzer. This voltage varies linearly from —5.000 volts for a LO frequency 
of 2.050 GHz to —10.000 volts for a LO frequency of 4.100 GHz. The 
Sweep + Tune voltage is applied to a harmonic number amplifier in the 
Preselector. The gain of the harmonic amplifier is controlled by Band Code 
signals ‘‘A”’ and “B” from the analyzer. Band Code bits “A” and-°‘‘B” 
represent the frequency bands n=1 through n=4. The output from the 
harmonic number amplifier is a voltage representative of LO harmonic 
frequency. The frequency-to-voltage ratio is 1.025 GHz/Volt. The output 
from the harmonic amplifier is applied to a summing amplifier where it is 
combined with the IF offset voltage. Band Code bit ‘“‘E” from the analyzer is 
applied the n= + or — mixing offset amplifier in the Preselector. The + or — 
mixing offset amplifier provides an offset voltage to match the mixing mode 
in the analyzer. The output from the offset amplifier is applied through a 
2.05 GHz IF or 550 MHz IF offset network to the summing amplifier. The 
IF offset is a resistive network controlled by Band Code bit ‘“‘D’’ from the 
analyzer. The output is a voltage proportional to the analyzer’s Ist IF offset. 
The frequency-to-voltage ratio is 1.025 GHz/Volt. The Summing Amplifier 
combines the output of the Harmonic Number Amplifier with the output 
from the 2.05 GHz/550 MHz IF Offset Network to produce an output 
voltage level to the YIG Driver that is proportional to the frequency to 
which the analyzer is tuned. The Summing Amplifier has unity gain (—1) 
with an output voltage level proportional to frequency by a ratio of 1.025 
GHz/volt. 
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SERVICE SHEETS (cont'd) 


DPM PRE-DRIVER, OPTION 003 ONLY (SERVICE SHEET 3A) 


The DPM Pre-Driver output drives the Digital Panel Meter to provide a 
readout of the frequency to which the YIG Filter is tuned. In automatic 
mode the readout is the Spectrum Analyzer center frequency, therefore, 
only the TUNE voltage is input to the DPM Pre-Driver. Operation of the 
DPM Pre-Driver is exactly like the YIG Pre-Driver except that at frequencies 
of >18 GHz, the relay at the output is opened by Band Code “‘C” and the 
DPM readout is zero. 


YIG DRIVER (SERVICE SHEET 4) 


The input to the YIG Driver is a voltage proportional to frequency by a ratio 
of 1.025 GHz/volt. The YIG Driver output is a current that tunes the YIG 
Filter from 1.8 to 18 GHz. The input to the YIG Driver can be supplied 
from any one of three separate sources; the Yig Pre-Driver, the remote 
control circuitry, or the manual control circuitry. Switching is automatic 
except for instruments with manual controls. Refer to Service Sheet 5 for 
switching information. Two front panel controls are associated with the YIG 
Driver circuitry. FREQ OFFSET control corrects for a frequency offset of 
approximately 255 MHz in the YIG Filter linear current-frequency curve. 
The offset is due primarily to the residual magnetism in the core structure. 
TRACKING control corrects for minor variations in circuit component 
values chosen to give the desired coil current-input voltage relationship. 
Temperature compensation is provided by a thermistor installed in the YIG 
Filter with feedback applied to the YIG Driver input amplifier. 


+9 Volt Reference 


The YIG Driver Assembly A3 contains a +9 volt power supply. The +9 volt 
source is used as a reference by the Pre-Driver n= + or — Offset Amplifier 
A2U2. 


MANUAL, REMOTE, AND SWITCHING CONTROL CIRCUITRY 
(SERVICE SHEET 5) 


a. Manual Control Circuitry. Instruments with Option 002 are 
equipped with manual front panel tuning controls and a mode switch. 
COARSE and FINE tuning controls allow the YIG Filter to be manually 
tuned over the 1.8 to 18 GHz frequency range. The MODE switch provides 
manual selection of AUTO, REMOTE, MANUAL, or LOW-PASS (low-Pass 
Filter) operation. All instruments contain the manual control amplifier; 
located on the Power Supply Assembly A2. On instruments without manual 
controls, the input and output of the manual control amplifier is left 
floating. 


b. Remote Control Circuitry. All instruments are equipped with 
provisions for remote tuning of the YIG Filter by an external voltage source. 
The REMOTE input, floating BNC connector on the rear panel, has a 
frequency tuning ratio of 1 GHz/volt. A remote control amplifier (located 
on the Power Supply Assembly A2) inverts and conditions the remote input 
voltage to drive the YIG Driver. On instruments with option 004, selection 
of the REMOTE input is accomplished with the MODE switch. Instruments 
other than option 004 (without manual controls) are automatically switched 
to REMOTE input when the associated Spectrum Analyzer is turned off or 
the interconnecting cable between the Preselector and Spectrum Analyzer is 
removed. 


Service 


Service 


SERVICE SHEETS (cont'd) 


c. Switch Control Circuitry. The switch control circuitry consists of the 
REMOTE switching (b, above) and the coaxial switching circuitry. The 
coaxial switching circuitry is controlled by Band Code signals from the 
8555A Spectrum Analyzer RF Section. For instruments without manual 
controls and for instruments with manual controls set to AUTO position, 
Band Code signals determine the selection of the YIG Filter or Low-Pass 
Filter. 


POWER SUPPLY ASSEMBLY (SERVICE SHEET 6) 


Refer to Service Sheet 6 for the —238, +19.5 and +40 volt power supplies. In 
addition to the three supplies above, +9 volt and +28 volt supplies are 
required by the Preselector. The +9 volt reference supply and the +28 volt 
YIG heater supply are located on the YIG Driver Assembly A8 with the 
schematic diagram shown on Service Sheet 4. 
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Preselector Simplified Block Diagram 


@ SERVICE SHEET 1 


Service 


SERVICE SHEETS (cont'd) 


c. Switch Control Circuitry. The switch control circuitry consists of the 
REMOTE switching (b, above) and the coaxial switching circuitry. The 
coaxial switching circuitry is controlled by Band Code signals from the 
8555A Spectrum Analyzer RF Section. For instruments without manual 
controls and for instruments with manual controls set to AUTO position, 
Band Code signals determine the selection of the YIG Filter or Low-Pass 
Filter. 


POWER SUPPLY ASSEMBLY (SERVICE SHEET 6) 


Refer to Service Sheet 6 for the —23, +19.5 and +40 volt power supplies. In 
addition to the three supplies above, +9 volt and +28 volt supplies are 
required by the Preselector. The +9 volt reference supply and the +28 volt 
YIG heater supply are located on the YIG Driver Assembly A3 with the 
schematic diagram shown on Service Sheet 4. 
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Figure 8-5. Preselector Troubleshooting Block Diagram 
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Figure 8-6. Yig Predriver Schematic Diagram 
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Figure 8-7. DPM Predriver Schematic Diagram 
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ALABAMA 

P.0. Box 4207 

2003 Byrd Spring Road S.W. 
Huntsville 35802 

Tel: (205) 881-4591 

TWX: 810-726-2204 


ARIZONA 

2336 E. Magnolia St. 
Phoenix 85034 

Tel: (602) 244-1361 
TWX: 910-951-1330 


5737 East Broadway 
Tucson 85711 

Tel: (602) 298-2313 
TWX: 910-952-1162 


CALIFORNIA 

1430 East Orangethorpe Ave. 
Fullerton 92631 

Tel: (714) 870-1000 

TWX: 910-592-1288 


3939 Lankershim Boulevard 
North Hollywood 91604 

Tel: (213) 877-1282 

TWX: 910-499-2170 


6305 Arizona Place 
Los Angeles 90045 
Tel: (213) 649-2511 
TWX: 910-328-6148 


1101 Embarcadero Road 
Palo Alto 94303 

Tel: (415) 327-6500 
TWX: 910-373-1280 


2220 Watt Ave. 

Sacramento. 95825 
Tel: (916) 482-1463 
TWX: 910-367-2092 


9606 Aero Drive 
San Diego 92123 
Tel: (714) 279-3200 
TWX: 910-335-2000 


COLORADO 

7965 East Prentice 
Englewood 80110 
Tel: (303) 771-3455 
TWX: 910-935-0705 


ARGENTINA 
Hewlett-Packard Argentina 
S.A.C.e.1 

Lavalle 1171 - 3° 

Buenos Alres 

Tel: 35-0436, 35-0627, 35-0341 
Telex: 012-1009 

Cable: HEWPACK ARG 


BRAZIL 

Hewlett-Packard Do Brasil 
1.€.C, LTDA. 

Rua Frel Caneca 1119 
01307-Sao Paulo - 3, SP 
Tel: 288-7111, 287-5858 
Cable: HEWPACK Sao Paulo 


Hewlett-Packard Do Brasil 
1.E.C. LTDA. 

Praca Dom Feliciano 78 
Salas 806/808 

9000-Porto Alegre RS 

Rio Grande do Sul (RS)-Brasil 
Tel: 25-8470 

Cable: HEWPACK Porto Alegre 


Hewlett-Packard Do Brasil 
1.E.C. LTDA. 

Rua da Matriz 29 

2000-Rio de Janeiro, GB 

Tel: 266-2643 

Cable: HEWPACK Rio de Janeiro 


ALBERTA 

Hewlett-Packard (Canada) Ltd. 
11748 Kingsway Ave. 
Edmonton 

Tel: (403) 452-3670 

TWX: 610-831-2431 


CONNECTICUT 
12 Lunar Drive 
New Haven 06525 
Tel: (203) 389-6551 
TWX: 710-465-2029 


FLORIDA 
P.O. Box 24210 

2806 W. Oakland Park Blvd. 
Ft. Lauderdale 33307 

Tel: (305) 731-2020 

TWX: 510-955-4099 


P.O. Box 13910 

6177 Lake Ellenor Dr. 
Orlando, 32809 

Tel: (305) 859-2900 
TWX: 810-850-0113 


GEORGIA 

P.O. Box 28234 

450 Interstate North 
Atlanta 30328 

Tel: (404) 436-6181 
TWX: 810-766-4890 


HAWAII 

2875 So. King Street 
Honolulu 96814 

Tel: (808) 955-4455 


ILLINOIS 

5500 Howard Street 
Skokle 60076 

Tel: (312) 677-0400 
TWX: 910-223-3613 


INDIANA 

3839 Meadows Drive 
Indianapolis 46205 . 
Tel: (317) 546-4891 

TWX: 810-341-3263 


LOUISIANA 

P.O. Box 856 

3239 Williams Boulevard 
Kenner 70062 

Tel: (504) 721-6201 
TWX: 810-955-5524 


BOLIVIA 

Stambuk & Mark (Bolivia) LTDA. 
Av. Mariscal, Santa Cruz 1342 
La Paz 

Tel: 40626, 53163, 52421 
Telex: 3560014 

Cable: BUKMAR 


CHILE 

Héctor Calcagni y Cia, Ltda. 
Casilla 16.475 

Santiago 

Tel: 423 96 

Cable: CALCAGNI Santiago 


COLOMBIA 


- Instrumentaci6n 
Henrik A. Langebaek & Kier S.A. 


Carrera 7 No. 48-59 
Apartado Aéreo 6287 
Bogota, 1 D.E. 

Tel: 45-78-06, 45-55-46 
Cable: AARIS Bogota 
Telex: 44400INSTCO 


COSTA RICA 

Lic. Alfredo Gallegos Gurdidn 
Apartado 10159 

San José 

Tel: 21-86-13 

Cable: GALGUR San José 


BRITISH COLUMBIA 
Hewlett-Packard (Canada) Ltd. 
4519 Canada Way 

North Burnaby 2 

Tel: (604) 433-8213 

TWX: 610-922-5059 


HEWLETT: PACKARD 


ELECTRONIC INSTRUMENTATION SALES AND SERVICE 
UNITED STATES, CENTRAL AND SOUTH AMERICA, CANADA 


UNITED STATES 


MARYLAND 

6707 Whitestone Road 
Baltimore 21207 

Tel: (301) 944-5400 
TWX: 710-862-9157 


P.O. Box 1648 

2 Choke Cherry Road 
Rockville 20850 
Tel: (301) 948-6370 
TWX: 710-828-9684 


MASSACHUSETTS 
32 Hartwell Ave. 
Lexington 02173 
Tel: (617) 861-8960 
TWX: 710-326-6904 


MICHIGAN 

21840 West Nine Mile Road 
Southfield 48075 

Tel: (313) 353-9100 

TWX: 810-224-4882 


MINNESOTA 

2459 University Avenue 
St. Paul 55114 

Tel: (612) 645-9461 
TWX: 910-563-3734 


MISSOURI 

11131 Colorado Ave. 
Kansas City 64137 
Tel: (816) 763-8000 
TWX: 910-771-2087 


148 Weldon Parkway 
Maryland Heights 63043 
Tel: (314) 567-1455 
TWX: 910-764-0830 


*NEVADA 
Las Vegas 
Tel: (702) 382-5777 


NEW JERSEY 

W. 120 Century Road 
Paramus 07652 

Tel: (201) 265-5000 
TWX: 710-990-4951 


1060 N. Kings Highway 
Cherry Hill 08034 

Tel: (609) 667-4000 
TWX: 710-892-4945 


NEW MEXICO 

P.O. Box 8366 

Station C 

6501 Lomas Boulevard N.E. 
Albuquerque 87108 

Tel: (505) 265-3713 

TWX: 910-989-1665 


156 Wyatt Drive 
Las Cruces 88001 
Tel: (505) 526-2485 
TWX: 910-983-0550 


NEW YORK 

6 Automation Lane 
Computer Park 
Albany 12205 

Tel: (518) 458-1550 
TWX: 710-441-8270 


1219 Campville Road 
Endicott 13760 

Tel: (607) 754-0050 
TWX: 510-252-0890 


New York City 

Manhattan, Bronx 

Contact Paramus, NJ Office 
Tel: (201) 265-5000 
Brooklyn, Queens, Richmond 


* Contact Woodbury, NY Office 


Tel: (516) 921-0300 


82 Washington Street 
Poughkeepsie 12601 
Tel: (914) 454-7330 
TWX: 510-248-0012 


39 Saginaw Drive 
Rochester 14623 
Tel: (716) 473-9500 
TWX: 510-253-5981 


5858 East Molloy Road 
Syracuse 13211 

Tel: (315) 454-2486 
TWX: 710-541-0482 


1 Crossways Park West 
Woodbury 11797 

Tel: (516) 921-0300 
TWX: 510-221-2168 


CENTRAL AND SOUTH AMERICA 


ECUADOR 

Laboratorlos de Radio-Ingenieria 
Calle Guayaquil 1246 

Post Office Box 3199 

Quito 

Tel: 212-496; 219-185 

Cable: HORVATH Quito 


EL SALVADOR 

Electronic Associates 
Apartado Postal 1682 

Centro Comercial Gigante 

San Salvador, E! Salvador C.A. 
Paseo Escalon 4649-4° Piso 
Tel: 23-44-60, 23-32-37 
Cable: ELECAS 


GUATEMALA 

IPESA 

5a via 2-01, Zona 4 
Guatemala City 

Tel: 63-6-27 & 64-7-86 
Telex: 4192 TELTRO GU 


MEXICO 

Hewlett-Packard Mexicana, S.A. 
de C.V. 

Adolfo Prieto 622 

Col. del Valle 

Mexico 12, D.F. 

Tel: 543-4232; 523-1874 

Telex: 017-74-507 


NICARAGUA 

Roberto Terdn G. 
Apartado Postal 689 
Edificio Teran 

Managua 

Tel: 3451, 3452 

Cable: ROTERAN Managua 


PANAMA 

Electrénico Balboa, S.A. 

P.0. Box 4929 

Ave. Manuel Espinosa No. 13-50 
Bldg. Alina 

Panama City 

Tel: 230833 

Telex: 3481003, Curundu, 
Canal Zone 

Cable: ELECTRON Panama City 


PARAGUAY 

Z.J. Melamed S.R.L. 

Division: Aparatos y Equipos 
Médicos 

Sal6n de Exposici6n y Escritorio: 
Chile 482 

Edificio Victoria—Planta Baja 
Asuncion, Paraguay 

Tel: 4-5069, 4-6272 

Cable: RAMEL 


CANADA 


MANITOBA 

Hewlett-Packard (Canada) Ltd. 
513 Century St. 

Winnipeg 

Tel: (204) 786-7581 

TWX: 610-671-3531 


NOVA SCOTIA 
Hewlett-Packard (Canada) Ltd. 
2745 Dutch Village Rd. 

Suite 206 

Hallfax 

Tel: (902) 455-0511 

TWX: 610-271-4482 


NORTH CAROLINA 
P.0. Box 5188 

1923 North Main Street 
High Point 27262 

Tel: (919) 885-8101 
TWX: 510-926-1516 


OHIO 

25575 Center Ridge Road 
Cleveland 44145 

Tel: (216) 835-0300 
TWX: 810-427-9129 


3460 South Dixie Drive 
Dayton 45439 

Tel; (513) 298-0351 
TWX: 810-459-1925 


1120 Morse Road 
Columbus 43229 
Tel: (614) 846-1300 


OKLAHOMA 

P.O. Box 32008 
Oklahoma City 73132 
Tel: (405) 721-0200 
TWX: 910-830-6862 


OREGON 

17890 SW Boones Ferry Road 
Tualatin 97062 

Tei: (503) 620-3350 

TWX: 910-467-8714 


PENNSYLVANIA 

2500 Moss Side Boulevard 
Monroeville 15146 

Tel: (412) 271-0724 

TWX: 710-797-3650 


1021 8th Avenue 

King of Prussia Industrial Park 
King of Prussia 19406 

Tel: (215) 265-7000 

TWX: 510-660-2670 


RHODE ISLAND 
873 Waterman Ave. 
East Providence 02914 
Tel: (401) 434-5535 
TWX: 710-381-7573 


*TENNESSEE 
Memphis 
Tel: (901) 274-7472 


PERU ° 
Compania Electro Médica S.A. 
Ave. Enrique Canaual 312 
San Isidro 

Casilla 1030 

Lima 

Tel: 22-3900 

Cable: ELMED Lima 


PUERTO RICO 

San Juan Electronics, Inc. 
P.O. Box 5167 

Ponce de Leon 154 

Pda. 3-PTA de Tierra 

San Juan 00906 

Tel: (809) 725-3342, 722-3342 
Cable: SATRONICS Sari Juan 
Telex: SATRON 3450 332 


ONTARIO 
Hewlett-Packard (Canada) Ltd. 
1785 Woodward Dr. 

Ottawa 3 

Tel: (613) 255-6180, 255-6530 
TWX: 610-562-8968 


Hewlett-Packard (Canada) Ltd. 
50 Galaxy Blvd. 

Rexdale 

Tel: (416) 677-9611 

TWX: 610-492-4246 


TEXAS 

P.O, Box 1270 

201 E. Arapaho Rd. 
Richardson 75080 
Tel: (214) 231-6101 
TWX; 910-867-4723 
P.O, Box 27409 
6300 Westpark Drive 
Suite 100 

Houston 77027 

Tel: (713) 781-6000 
TWX: 910-881-2645 


231 Billy Mitchell Road 
San Antonio 78226 
Tel: (512) 434-4171 
TWX: 910-871-1170 


UTAH 

2890 South Main Street 
Salt Lake City 84115 
Tel: (801) 487-0715 
TWX: 910-925-5681 


VIRGINIA 

P.0. Box 6514 
2111 Spencer Road 
Richmond 23230 
Tel: (703) 285-3431 
TWX: 710-956-0157 


WASHINGTON 
433-108th N.E. 
Bellevue 98004 
Tel: (206) 454-3971 
TWX: 910-443-2303 


*WEST VIRGINIA 
Charleston 
Tel: (304) 768-1232 


WISCONSIN 

9431 W. Beloit Road 
Suite 117 
Milwaukee 53227 
Tel: (414) 541-0550 


FOR U.S. AREAS NOT 
LISTED: 

Contact the regional office near- 
est you: Atlanta, Georgia... 
North Hollywood, California. . . 
Paramus, New Jersey... Skokie, 
Illinois. Their complete ad- 
dresses are lIlsted above. 


*Service Only 


URUGUAY 

Pablo Ferrando S.A. 
Comercial e Industrial 
Avenida Italia 2877 
Casilla de Correo 370 
Montevideo 

Tel: 40-3102 

Cable: RADIUM Montevideo 


VENEZUELA 

Hewlett-Packard De Venezuela 
C.A. 

Apartado 50933 

Caracas 

Tel: 71.88.05, 71.88.69, 71.99.30 
Cable: HEWPACK Caracas 

Telex: 21146 HEWPACK 


FOR AREAS NOT LISTED, 


CONTACT: 
Hewlett-Packard 
Inter-Americas 

3200 Hillview Ave. 

Palo Alto, California 94304 
Tel: (415) 493-1501 

TWX: 910-373-1267 

Cable: HEWPACK Palo Alto 
Telex: 034-8300, 034-8493 


QUEBEC 

Hewlett-Packard (Canada) Ltd. 
275 Hymus Boulevard 

Pointe Claire 

Tel: (514) 697-4232 

TWX: 610-422-3022 

Telex: 01-20607 


FOR CANADIAN AREAS NOT 
LISTED: 

Contact Hewlett-Packard (Can- 
ada) Ltd. in Pointe Claire, at 
the complete address listed 
above. 


AUSTRIA 
Hewlett-Packard Ges.m.b.H 
Handelska 52/3 

P.O. Box 7 

A-1205 Vienna 

Tel: (0222) 33 66 06 to 09 
Cable: HEWPAK Vienna 
Telex: 75923 hewpak a 


BELGIUM 
Hewlett-Packard Benelux 
S.A./N.V. 

Avenue du Col-Vert, 1 
B-1170 Brussels 

Tel: (02) 72 22 40 

Cable: PALOBEN Brussels 
Telex: 23 494 paloben bru 


DENMARK 
Hewlett-Packard A/S 
Datavej 38 

DK-3460 Birkerod 
Tel: (01) 81 66 40 
Cable: HEWPACK AS 
Telex: 166 40 hp as 


Hewlett-Packard A/S 
Torvet 9 

DK-8600 Silkeborg 
Tel; (06) 82-71-66 
Telex: 166 40 hp as 
Cable: HEWPACK AS 


FINLAND 
Hewlett-Packard Oy 
Bulevard! 26 

P.O. Box 12185 

SF-00120 Helsinki 12 

Tel: (90) 13730 

Cable: HEWPACKOY Helsinki 
Telex: 12-15363 hel 


FRANCE 
Hew'ett-Packard France 
Quartier de Courtaboeuf 
Bolte Postale No. 6 
F-91401 Orsay 

Tel: (1) 907 78 25 
Cable: HEWPACK Orsay 
Telex: 60048 


ANGOLA 

Telectra Empresa Técnia 
de Equipamentos Eléctricos 
SAR 

Rua de Barbosa Rodrigues 
42-1° 

Box 6487 

Luanda 

Cable: TELECTRA Luanda 


AUSTRALIA 

Hewlett-Packard Australia 
Pty. Ltd. 

22-26 Weir Street 

Glen Iris, 3146 

Victoria 

Tel: 20-1371 (6 lines) 

Cable: HEWPARD Melbourne 

Telex: 31 024 


Hewlett-Packard Australia 

Pty. Ltd. 
Corner Bridge & West Streets 
Pymble, New South Wales, 2073 
Tel: 449 6566 
Cable: HEWPARD Sydney 
Telex: 21561 


Hewlett-Packard Australia 
Pty. Ltd. 

97 Churchill Road 

Prospect 5082 

South Australia 

Tel: 65-2366 

Cable: HEWPARD Adelaide 


Hewlett Packard Australla 
Pty. Ltd. 

2nd Floor, Suite 13 

Casablanca Buildings 

196 Adelaide Terrace 

Perth, W.A. 6000 

Tel: 25-6800 

Cable: HEWPARD Perth 


Hewlett-Packard Australia 
Pty. Ltd. 

10 Woolley Street 

P.O. Box 191 

Dickson A.C.T. 2602 

Tel: 49-8194 

Cable: HEWPARD Canberra ACT 


Hewlett-Packard Australia 
Pty. Ltd. 

2nd Floor, 49 Gregory Terrace 
Brisbane, Queensland, 4000 
Tel: 29 1544 


CEYLON 

United Electricals Ltd. 
P.O. Box 681 

60, Park St. 

Colombo 2 

Tel: 26696 

Cable: HOTPOINT Colombo 


Hewlett-Packard France 
4 Quai des Etroits 
F-69321 Lyon Cedex 1 
Tel: (78) 42 63 45 
Cable: HEWPACK Lyon 
Telex: 31617 


Hewlett-Packard France 
29 rue de la Gare 
F-31700 Blagnac 

Tel: (61) 85 82 29 
Telex: 51957 


GERMAN FEDERAL 
REPUBLIC 
Hewlett-Packard GmbH 
Vertriebszentrale Frankfurt 
Bernerstrasse 117 

Postfach 560 140 

D-6000 Frankfurt 56 

Tel: (0611) 50 04-1 

Cable: HEWPACKSA Frankfurt 
Telex: 41 32 49 fra 


Hewlett-Packard GmbH 
Vertriebsbiiro Béblingen 
Herrenbergerstrasse 110 
D-7030 Béblingen, Wirttemberg 
Tel: (07031) 66 72 87 

Cable: HEPAK Béblingen 

Telex: 72 65 739 bbn 


Hewlett-Packard GmbH 
Vertriebsbiiro Diisseldorf 
Vogelsanger Weg 38 
D-4000 Diisseldort 

Tel: (0211) 63 80 31/35 
Telex: 85/86 533 hpdd d 


Hewlett-Packard GmbH 
Vertriebsbiro Hamburg 
Wendenstr. 23 

D-2000 Hamburg 1 

Tel: (0411) 24 05 51/52 
Cable: HEWPACKSA Hamburg 
Telex: 21 63 032 hphh d 


CYPRUS 

Kypronics 

19 Gregorios & Xenopoulos Road 
P.O. Box 1152 

CY-Nicosia 

Tel: 45628/29 

Cable: KYPRONKS PANDEHIS 


ETHIOPIA 

African Salespower & Agency 
Private Ltd., Co. 

P. 0. Box 718 

58/59 Cunningham St. 

Addis Ababa 

Tel: 12285 

Cable: ASACO Addisababa 


HONG KONG 
Schmidt & Co. (Hong Kong) Ltd. 
P.O. Box 297 
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ELECTRONIC INSTRUMENTATION SALES AND SERVICE 
EUROPE, AFRICA, ASIA, AUSTRALIA 


EUROPE 


Hewlett-Packard GmbH 
Vertriebsbiiro Miinchen 
Unterhachinger Strasse 28 
ISAR Center 

0-8012 Ottobrunn 

Tel: (0811) 601 30 61/7 
Telex: 52 49 85 

Cable: HEWPACKSA Miichen 


(West Bertin) 

Hewlett-Packard GmbH 
Vertriebsbiiro Berlin 
Wilmersdorfer Strasse 113/114 
0-1000 Berlin W. 12 

Tel: (0311) 3137046 

Telex: 18 34 05 hpbind 


GREECE 

Kostas Karayannis 

18, Ermou Street 
GR-Athens 126 

Tel: 3230-303 

Cable: RAKAR Athens 
Telex: 21 59 62 rkar gr 


IRELAND 
Hewlett-Packard itd. 

224 Bath Road 

GB-Slough, SL1 4 DS, Bucks 
Tel: Slough (0753) 33341 
Cable: HEWPIE Slough 
Telex: 84413 


Hewlett-Packard Ltd. 

The Graftons 

Stamford New Road 
Altrincham, Cheshire, England 
Tel: (061) 928-8626 

Telex: 668068 


ITALY 

Hewlett-Packard Italiana S.p.A. 
Via Amerigo Vespucci 2 
1-20124 Milan 

Tel: (2) 6251 (10 lines) 

Cable: HEWPACKIT Milan 
Telex: 32046 


Hewlett-Packard Italiana S.p.A. 
Piazza Marconi 

1-00144 Rome - Eur 

Tel: (6) 5912544/5, 5915947 
Cable: HEWPACKIT Rome 
Telex: 61514 


Hewlett-Packard Italiana S.p.A. 
Vicolo Pastori, 3 

1-35100 Padova 

Tel: (49) 66 40 62 

Telex: 32046 via Milan 


Hewlett-Packard Italiana S.p.A. 
Via Colli, 24 

1-10129 Turin 

Tel: (11) 53 82 64 

Telex: 32046 via Milan 


LUXEMBURG 
Hewlett-Packard Benelux 
S.A./N.V. 

Avenue du Col-Vert, 1 
B-1170 Brussels 

Tel: (03/02) 72 22 40 
Cable: PALOBEN Brussels 
Telex: 23 494 


NETHERLANDS 
Hewlett-Packard Benelux, N.V. 
Weerdestein 117 

P.O. Box 7825 

NL-Amsterdam, Z 11 

Tel: (020) 42 77 77 

Cable: PALOBEN Amsterdam 
Telex: 13 216 hepa nl 


NORWAY 
Hewlett-Packard Norge A/S 
Nesveien 13 

Box 149 

N-1344 Haslum 

Tel: (02) 53 83 60 

Telex: 16621 hpnas n 


PORTUGAL 
Telectra-Empresa Técnica de 
Eléctricos S.a.r.l. 

Rua Rodrigo da Fonseca 103 
P.O. Box 2531 

P-Lisbon 1 

Tel: (19) 68 60 72 

Cable: TELECTRA Lisbon 
Telex: 1598 


AFRICA, ASIA, AUSTRALIA 


Blue Star, Ltd. 
1-1-117/1 

Sarojini Devi Road 
Secunderabad 500 003 
Tel: 7 63 91, 7 73 93 
Cable: BLUEFROST 
Telex: 459 


Blue Star, Ltd. 

23/24 Second Line Beach 
Madras 600 001 

Tel: 2 39 55 

Telex: 379 

Cable: BLUESTAR 


Blue Star, Ltd. 

1B Kaiser Bungalow 
Dindli Road 
Jamshedpur 831 001 
Tel: 38 04 

Cable: BLUESTAR 


1511, Prince’s Building 15th Floor Telex: 240 


10, Chater Road 

Hong Kong 

Tel: 240168, 232735 

Cable: SCHMIDTCO Hong Kong 


INDIA 

Blue Star Ltd, 
Kasturi Buildings 
Jamshedji Tata Rd. 
Bombay 400 020 
Tel; 28 50 21 
Telex: 3751 

Cable: BLUEFROST 


Blue Star Ltd. 
Band Box House 
Prabhadevi 
Bombay 400 025 
Tel: 45 73 01 
Telex: 3751 
Cable: BLUESTAR 


Blue Star Ltd. 
14/40 Civil Lines 
Kampur 208 001 
Tel: 6 88 82 
Cable: BLUESTAR 


Blue Star, Ltd. 
7 Hare Street 
P.O. Box 506 
Calcutta 700 001 
Tel: 23-0131 
Telex: 655 
Cable: BLUESTAR 


Blue Star Ltd. 
Blue Star House, 
34 Ring Road 
Lajpat Nagar 

New Delhi 110 024 
Tel: 62 32 76 
Telex: 463 

Cable: BLUESTAR 


Blue Star, Ltd. 

Blue Star House 
11/11A Magarath Road 
Bangalore 560 025 
Tel: 51473 

Telex: 430 

Cable: BLUESTAR 


INDONESIA 

Bah Bolon Trading Coy. N.V. 
Ojalah Merdeka 29 
Bandung 

Tel: 4915; 51560 

Cable: ILMU 

Telex: 08-809 


IRAN 

Multicorp International Ltd. 
Avenue Soraya 130 

P.O, Box 1212 

IR-Teheran 

Tel; 83 10 35-39 

Cable: MULTICORP Tehran 
Telex: 2893 MCI TN 


ISRAEL 

Electronics & Engineering 
Div. of Motorola Israel Ltd. 

17 Aminadavy Street 

Tel-Aviv 

Tel: 36941 (3 lines) 

Cable: BASTEL Tel-Aviv 

Telex: 33569 


JAPAN 
Yokogawa-Hewlett-Packard Ltd. 
Ohashi Building 

1-59-1 Yoyogi 

Shibuya-ku, Tokyo 

Tel: 03-370-2281/92 

Telex: 232-2024YHP 

Cable: YHPMARKET TOK 23-724 


Yokogawa-Hewlett-Packard Ltd. 
Nisei Ibaragi Bidg. 

2-2-8 Kasuga 

Ibaragi-Shi 

Osaka 

Tel: (0726) 23-1641 

Telex: 5332-385 YHP OSAKA 


Yokogawa-Hewlett-Packard Ltd. 
Nakamo Building 

No. 24 Kamisasazima-cho 
Nakamura-ku, Nagoya City 
Tel: (052) 571-5171 


Yokogawa-Hewlett-Packard Ltd. 
Nitto Bidg. 

2-4-2 Shinohara-Kita 
Kohoku-ku 

Yokohama 222 

Tel: 045-432-1504 

Telex: 382-3204 YHP YOK 


Yokogawa-Hewlett-Packard Ltd. 
Chuo Bldg. 

Rm. 603 3, 

2-Chome 

1ZUMI-CHO, 

Mito, 310 

Tel: 0292-25-7470 


KENYA 
Kenya Kinetics 
P.O. Box 18311 
Nairobi, Kenya 
Tel: 57726 
Cable: PROTON 


KOREA 

Amtraco Corporation 
Industrial Products Div. 
Seoul P.O, Box 1103 

8th floor, DaeKyung Bidg. 
107 Sejong Ro 
Chongro-Ku, Seoul 

Tel: 73-8924-7 

Cable: AMTRACO Seoul 


LEBANON 

Constantin E. Macridis 

P.O. Box 7213 

RL-Beirut 

Tel: 220846 

Cable: ELECTRONUCLEAR Beirut 


MALAYSIA 

MECOMB Malaysia Ltd. 

2 Lorong 13/6A 

Section 13 

Petaling Jaya, Selangor 
Cable: MECOMB Kuala Lumpur 


MOZAMBIQUE 

A. N. Goncalves, LDA. 
4.1 Apt. 14 Av. D. Luis 
P.O. Box 107 

Lourenco Marques 
Telex: 6-203 NEGON MO 
Cable: NEGON 


NEW ZEALAND 
Hewlett-Packard (N.Z.) Ltd. 
94-96 Dixson St. 

P.0. Box 9443 

Courtenay Place 

Wellington, N.Z. 

Tel: 56-559 

Telex: 6-203 NEGON MU 
Cable: HEWPACK Wellington 


Hewlett Packard (N.Z.) Ltd. 
Box 51092 

Pukuranga 

Tel: 56-9837 

Cable: HEWPACK, Auckland 


NIGERIA 

Teil (MesaCom Division) 
25 Moroni! St, Suru-Lere, 
P.O. Box 5705 

Lagos 

Cable: THETEIL LAGOS 


SPAIN 

Hewlett-Packard Espafiola, S.A. 
Jerez No 8 

E-Madrid 16 

Tel: 458 26 00 

Telex: 23515 hpe 


Hewlett-Packard Espafioia, S.A. 


Milanesado 21-23 
£-Barcelona 17 

Tel: (3) 203 62 00 
Telex: 52603 hpbe e 


SWEDEN 

Hewlett-Packard Sverige AB 

Enighetsvagen 1-3 ; 

Fack 

S-161 20 Bromma 20 

Tel: (08) 98 12.50 

Cable: MEASUREMENTS 
Stockholm 

Telex: 10721 


Hewlett-Packard Sverige AB 
Hagakersgatan 9C 

S-431 41 Méindal 

Tel: (031) 27 68 00/01 
Telex: 21 312 hpmindl s 


SWITZERLAND 

Hewlett Packard (Schweiz) AG 
Zircherstrasse 20 

P.O. Box 64 

CH-8952 Schlieren Zurich 
Tel: (01) 98 18 21/24 

Cable: HPAG CH 

Telex: 53933 hpag ch 


Hewlett-Packard (Schweiz) AG 
9, Chemin Louis-Pictet 
CH-1214 Vernier—Geneva 
Tel: (022) 41 4950 

Cable: HEWPACKSA Geneva 
Telex: 27 333 hpsa ch 


TURKEY 

Telekom Engineering Bureau 
Saglik Sok No, 15/1 
Ayaspasa-Beyoglu 

P.O. Box 437 Beyoglu 
TR-Istanbul 

Tel: 49 40 40 

Cable: TELEMATION Istanbul 


PAKISTAN 

Mushko & Company, Ltd. 
QOosman Chambers 

Abdullah Haroon Road 
Karachi 3 

Tel: 511027, 512927 

Cable: COOPERATOR Karachi 


Mushko & Company, Ltd. 
38B, Satellite Town 
Rawalpindi 

Tel: 41924 

Cable: FEMUS Rawalpindi 


PHILIPPINES 
Electromex inc. 

5th Floor, Architects 
Center Bldg. 

Ayala Ave., Makati, Rizal 
C.C.P.0. Box 1028 
Makati, Rizal 

Tel; 86-18-87, 87-76-77 
Cable: ELEMEX Manila 


SINGAPORE 

Mechanical and Combustion 
Engineering Company Ltd. 

9, Jalan Kilang 

Red Hill Industrial Estate 

Singapore, 3 

Tel: 642361-3; 632611 

Cable: MECOMB Singapore 


Hewlett-Packard Far East 
Area Office 

P.0. Box 87 

Alexandra Post Office 
Singapore 3 

Tel: 633022 

Cable: HEWPACK SINGAPORE 


SOUTH AFRICA 

Hewlett Packard South Africa 
(Pty.), Ltd. 

P.O. Box 31716 

Braamfontein Transvaal 

Milnerton 

30 De Beer Street 

Johannesburg 

Tel: 725-2080, 725-2030 

Telex: 0226 JH 

Cable: HEWPACK Johannesburg 


Hewlett Packard South Africa 
(Pty.), Ltd. 

Breecastle House 

Bree Street 

Cape Town 

Tel: 3-6019, 3-6545 

Cable: HEWPACK Cape Town 

Telex: 5-0006 


Hewlett Packard South Africa 
(Pty.), Ltd. 

641 Ridge Road, Durban 

P.O. Box 99 

Overport, Natal 

Tel: 88-6102 

Telex: 567954 

Cable: HEWPACK 


UNITED KINGDOM 
Hewlett-Packard Ltd. 

224 Bath Road 

GB-Stough, SLi 4 DS, Bucks 
Tel; Slough (0753) 33341 
Cable: HEWPIE Slough 
Telex: 84413 


Hewlett-Packard Ltd. 
“The Graftons’’ 
Stamford New Road 
GB-Altrincham, Cheshire 
Tel: (061) 928-8626 
Telex: 668068 


Hewlett-Packard Ltd’s registered 
address for V.A.T. purposes 
only: 

70, Finsbury Pavement 

London, EC2A1SX 

Registered No: 69057 


SOCIALIST COUNTRIES 
PLEASE CONTACT: 
Hewlett-Packard Ges.m.b.H. 
Handelskai 52/3 

P.O. Box 7 

A-1205 Vienna 

Ph: (0222) 33 66 06 to 09 
Cable: HEWPACK Vienna 
Telex: 75923 hewpak a 


ALL OTHER EUROPEAN 

COUNTRIES CONTACT: - 

Hewlett-Packard S.A. 

Rue du Bois-du-Lan 7 

P.O. Box 85 

CH-1217 Meyrin 2 Geneva 
Switzerland 

Tel: (022) 41 54 00 

Cable: HEWPACKSA Geneva 

Telex: 2 24 86 


TAIWAN 

Hewlett Packard Taiwan 
39 Chung Shiao West Road 
Sec. 1 

Overseas Insurance 
Corp. Bldg. 7th Floor 
Taipei 

Tel: 389160,1,2, 37g}21, 
Ext. 240-249 

Telex: TP824 HEWPACK 
Cable: HEWPACK Taipei 


THAILAND 

UNIMESA Co., Ltd. 

Chongkoinee Building 

56 Suriwongse Road 

Bangkok 

Tel: 37956, 31300, 31307, 
37540 

Cable: UNIMESA Bangkok 


UGANDA 

Uganda Tele-Electric Co., Ltd. 
P.O. Box 4449 

Kampala 

Tel: 57279 

Cable: COMCO Kampala 


VIETNAM 

Peninsular Trading Inc. 

P.0. Box H-3 

216 Hien-Vuong 

Saigon 

Tel: 20-805, 93398 

Cable; PENTRA, SAIGON 242 


ZAMBIA 

R. J. Tilbury (Zambia) Ltd. 
P.O. Box 2792 

Lusaka 

Zambia, Central Africa 
Tel: 73793 

Cable: ARJAYTEE, Lusaka 


MEDITERRANEAN AND 
MIDDLE EAST COUNTRIES 
NOT SHOWN PLEASE 
CONTACT: 
Hewlett-Packard 
Co-ordination Office for 
Mediterranean and Middle 
East Operations 

Via Marocco, 7 

1-00144 Rome-Eur, Italy 
Tel: (6),59 40 29 

Cable: HEWPACKIT Rome 
Telex: 61514 


OTHER AREAS NOT 
LISTED, CONTACT: 
Hewlett-Packard 
Export Trade Company 
3200 Hillview Ave. 
Palo Alto, California 94304 
Tel: (415) 326-7000 

(Feb. 71 493-1501) 
TWX: 910-373-1267 
Cable: HEWPACK Palo Alto 
Telex: 034-8300, 034-8493 


HEWLETT PACKARD 


HP Part No. 08445-90103 


